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A _QTQQ 


All J3^ ^ 6 * .1 A T c ^- 3t ^ (j^> jLat-4.t^Lx>^fl ^JlLa-^al 3 JlC. l AJjLaLJ -llllJb 

.. ^ JjU^ j/v^L^ u -a iLULJIj cLjU^lstil 

: iJjjLlUl d*Ujjj( 

^1 j3c!Lu/Ij la-jjU .1 ljI'vG *<<t,l 3 c ^j-c ljIjLoJI^ 2 jLo^JL*JJ u\ ^JLc ^ 

la^-sl^-JJ a ^ -' ■» *tj l a A * 3 jr ^ II tAJk_JuVI laI^— a>I^J a^"» a ~ 1 a 

d3j& j.—^ a^l ^yjLjjw^ (JJ ^ ^l— AtO -VI A-A-&Lq la£j-»-«J ^ J 1 C 4 il^l I 

D ^A-otJ L_)l .A>-V ^1 gU A l / la^sI^-a / (J>^XaJ i/vlI auJ^I ^LxjlJ j|^ c^Ga^^fl 

♦^Lc^uSfl D JJb j-uiL-a JL^jI ^JLc^ jLs^JLo/VIj ^jUI (J 9 ^a-J oi 03 ^ 

i/\J^a-Mu)l ^jl^^JI £.1 I—} g) l—„ ( L ^J- * i.oL<.<ll)^)l* la <&lsLji (J>^CL-)j)l ^<1 ^ J^atsej 3 

♦ CCj^JLlIj £-q-4*JI» ^ILwjL>^ c (JjLsJLj L-djlis^ (£*$-■> ^-^3-atJ <jL^» (jjj L«(J^J»JI» LA^S>L>"3 

‘~ J^r 4^a-JI ~ ,,„tl) 1 ^ * *J| C J_jl * ^<*1 ^i^fl (J*jL~u/^ ^J,3_>1 ^ J_JtJ ,j-« ^_CjJI w 1 ^Jf 

aF? * *3 (..♦.. v a^a^s—<< J \0) — la \ — *<<tl) la—_^> Jjl 2 >ljJI , K 3j 

-fc» A ^ (J^l JCLj IjLo4) J*jlJ (j-C jLa_-loL-u^fl ^r 1U> ,^»t cluJJlsejl ^3 ^ 11 <jl V! c J-slJ ,j-« 4^»l 
(JrLo la d j^J<) (J»jLa >3 ( 

♦LAJ>5^rtl Ljlla-O&li^ LA-u>ijjii^ CLA-^3^J«1^ LA-J-C-Lm-^JI 

X^ULllL) ^ AOA^) j^Lc IjL) JlxJ A Jr ^ *^ ^1 JLs&IL^I i. \ a ^U» cla-ocJjIj 3j»LaJ 

(Gasper Felix) j^LSj t ^^ Jj! 

. uLJIj laJ^^c^ IJ^L^a i/da-o>I^J X?ULlllj 

^"'[3 o jJ Ij ^^eJI jG (^A"l 4 ) 

y Qj) L^ ^_j 1 Cr Sj.^yA I J\ _«L^a>J ^ ^ la lJj ^ ^ d ^ _>- (^♦* 1 ) ^L-C^ ♦♦♦♦la L_Jj-_5t]l 

Lj^J-S ^alll (<JU-;Q- c (g^jJI ».^a.U ^.l^-^ll |^ Ji fij — ^ <-3) 

^j-o ^LoeJ I j^laJ 3j^s> ♦L?! d^tl (. (HT 1 ) (^^3 ♦♦« t —^3 ^IjU> laG IJ^Uol^aJI 

. (Albert W-Steven) l^J! VY ^Ujj( <>Lc o^W 

/^-aJLscJ LA-OtJ OJ\—i^j <■ aC jl <<< i «LA-J-)i^l^ LA—jitjtJI L_Jj-Ttil» U~~^ LA—jlwXj 

LA_3^- J3-^» Jlji (Hil) j^Lc ^7> d*-p- c- AjlJ (j-C jLa ^ A It 

LA-^^a-Jj-^Sfl ^^AlaILa/^1 Sj^jllai (1954) J 14 *“3 l (V-2) /.VI laI^— u/l^J 

♦(U. 2 ; 


cLyJI ^ly^l oljlalj9 yjSLxil (yn jUluajuuiIII 































A _D^QQ 


^ l a i^jr a ^ LI 3 I ExtreiSpctcc^LJI^- la^^I^^H Lc^t<33) *4*1 1 IL*> I 

ljI ^yy I 5 * ^ 33 jjLcj. i/at ^[ 3 <3te!(j- 4 Ejj c f A ^ aII^L sellalj. I jl^J — ^ c£JLlj ^* m 

. JLxJ (j-C 


^j^a J^J^I <J (^-^J <) * ^->~t l ^<^1 (Jtge^J ^LqJLA^h J»jlj3 >L">* ^)l J— 

jr jjl"* 4 ^jLc "■ ^ Jt j| ^ jJI ljI—^JlxJI^ claJL^ jJI i/v-vJ^Jh.^=J^fl Ljlj^^aJj i/v_C-L-*^ l^JLa <,LJ^L_5elJ 

l A ^a) jr jj >\ 4<o»jJI ljLJLq^C ^ J^e-L_^uJ Jl laJjI .iljJI a aU ^ jj ^aJ^j^^aJI la a ^» 3^1 

Jj ^tl A^tl ■» * t . Jl ,,<1 ^3 j^t~>~tl l.\ LL^=JI I JJb<J^_<J^A3- V j ^ ^ * 4_a-Lia_jl 3 *! ^ jjj 

I Jjb ..... LA j* ^«LLjl3 LaJLoI_A LA-jjLo<5—c^3» uLa^ 3)^4 L-Sl ^—\\ 1 C I .iLaJLfcJ g/> j* U) ^tl 

(_L ^3 .... l_>LjLJ! */\jJL*-a ^T a ci_)ljLoJi ( b JmOc_^uJ L-^Jl—, *J 3 llaJ^I /. 0 I 3 >JI 33 ^** ^ ^Jl 

LA-i^<) A C cLlj ilL? i.^OcJoe -0 cLlj jlL?) J^JI (J l!>L^3_Lo J^La_) ^ >Lj c j—u^LLjlJI 0 J—& 

CLA^cLL^aJI jl g,Lli ^JalJt q ^ c(jl-^W lJ 3 Jj ujIj _)lLa c«<—iljrV J 3 ^ j1 A» 

JjLo<33 


(3 . ;~ ^ <j\j2 -JIoLuJlI l j^J 3 * 4 (JM^~ Jjr 

L-d-JsaJI j_jO- (J^-I^Ljl^^Jrl_H (j—« S^Jls^ljIj. *r>- ^>1 14_) J_J c J_atJ(j—C- jLa— 


J(*b 

a/^I ^ j) 4 rt t 


oljjiji^3 (.(/e_jijl^lj ^ aU ^ j 4 d v (j-^ (j-^0^1 (31 ^ ^1 l^— i-«lj^ Cp—^ "-L, '“ 

(3Lo^I t l ^ ^L?ULo^ ^jL?LJ ^LLjI^ claj jrl)l <3^ ^ ^1 j -49 ^l.^^.<.<j (31 

ijr\)l (JAJ La la-«^I^1 I ^ 1C -1 tf ^aJI I la 3^ _^Ojrl)l dloej La ^j-C ( d ^aJI ^ 1C 5j jJllI 

Ljljl^ljJI ^j-a t...LAJjrUI ^l^l ^j-a lL^^J (J>-^aJ (^1^)1 la-j^^JJ _cuij 

iLjLclj-ill^ /i , wtl i aL,.i ^—*\& 4 ^ A a a II3 dLtl (J-^ <—<^&^JI Jl <4 LA-v^-^J^-OeJ! (—iL^jSfl 

.jlj^fl (j-C- C .4. x g 1x113 Coe-JI JL4-C-I Jl 

> \ ^ ^ ^ ^ aa* j //<^At Lbj«^d Ls^J «j_^^a» l i a 1 UI ^ Y♦ ^ £. ^Lc (3 Jjr ^ A J "'‘ ^ ^L-<-uJI 

Jr»lj-a ^jja ^A-aLb ^JL>jJ. LreJ 3I0 c «(jLl< u^lj L^a>J» laJL^JlII «jJl^a^jlj» 3 JLcl^ ( j^a «ljL^j doc-oeJ l» 
. i£j 4 ^all i_*_)L?eJJ r[ ^a\\ r\[ ^ j (JJLll Jl — (£j \ (J^LaLiJI 


^jU j r/y^jjjjtjl (jIjl-LJIj -t-^U^tlj i/s^«J^L}| t^> t->4- JL^] ^Lja-gJI LjLal Jl4t 7 ^)l ^3-^>3>4 jl_^ 

(_jLIj^I ^yA d313&jI |^J l A Or LA-j-^-ji-SL-tJI^ cLaJ- ^ LII^ <■ LAj4^ rt I *11 J^jl^ jJI ( J> 1 C \y^A^A LJ^f^L^uJ 

cLw^uli'" \ d J ^«*JI LA^3e^a)t cJ Lj l„ < ~~ , ~>.<g )ji I J^a D A a ^<^fl ^ ^,Pa * a I i/uiJ^lll^^l^^saJI (J^cJbLlJ ^L^alj^ 0 

. LA.J 3 .i 3 clAj* d Jjil 3 clajjJj^C 3J 3 JJ 3 j-^al — la-»jI ^^ 33 ^ ,j-a 

i 

lj[ 3 jJJI 3jb(3 c ^.-^I)j 3 (. Jsa^Jsaitlll ljLJLj^C (J^- Q) (J 3 tl (J^LLj^u 

. laJL^3-3JI J 3 -^ll jLc — J^jJLslJ La (J 3 I — J^jJLslJ ^JLxil 

L-UjJJI — \ — Ja^J \Z—*jj j]l 3 Jl£.IJI lajL *tJt 43L)^_^ = J k 3 .. ^jj^JI ^ 4,*ly , 

d J CjLc^aJI I JJb d ) 1^1 * iil^^ - V~iA^i *> >3 c ijLsi-a ^3^Lc[3 I. Lb^^Aj j*J 3 La_) j^l^jJ (J^-LaJi 
^ 4 *-a/Sfl 3 ^ ^yj^ 3 ^ * '^-“ ^1 j a ^ 3 3 ^ ^ ^ i '“ k L-L j a Jl 3 ^ 1 ^ A j > x ^‘** *^ 1 ( 3 1 “' ( 3 

♦ LbJulJj jll ljI^-LJo-^AI ld,xto claJI 3 JI 33 ■ygaJJ ^ 03 Hall 3^ljJL]l Jl I 4 J J^aJ ( ^lJI syuo«JL*J! 



djJJI 0 1 Jill oljblj9 ^JtjJI (yn jLsluajuujUI 
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A _0.143.0 




— uLatJ (j-C. ji ■* ‘ /i^^-1 1 ^tl jl A^VI i'\ ll ^ 

♦ lj CjlSoJ $-& La (jUaJ I^Lo^ (J-* ^tL~1 


ljLo-^J^JL^=JL 1I uj^>l (jjgj.-aLL- <<*-£(£ U [3 c^L_li==JI jj 4 ^ >L11! £j 3t)l 1 /v A A. &l 1 1 rS J. \ 

I^-Jj 2 ufUl ( 31 jfli-l Ljljl ^Ij 3^i ^1 JlSelL-u/lj L p?jSf! ^aJ jfUl (J>-JUel) 

^j-A §» (-L> A ^ jl (J^l ,i» A^ dLa) Ljlj^J jJ-A L^J (Jf^ ^ J (ji ^j.^ La 4 ^ ^all " L?Ij 

^tLi ^.Lc La jl^_ci J ^JL*JI ^IlielL-a/lj LJ ^La-^J ^w^Ldll J a~ < ^--a3 ciUJoJ . jIjT 

^l.a <<tJ LjL^^J^JL^aJh)! ljJ^-I C?-&3 ( *(i>j!> 5e ^l ^ 4_>lli=JI ^j^*j m * J ItX^ 

/jLL^LJlJ ~/t^ ^ ^1 (^L?LJlI *< < ^ lXj)Ij^ljIj..i>./<<».aj jls>LJ 

,l^j t-» /i itl j|l jl » tl 4 ^-Lc cJJlj 3^3 - 1 ^(j^ chO^I <j^>Lj 


uh7tl 

♦i/v-J3^\^JI ^aL^sJLI ^ ^ ^ *3 *_^ aWII i/v_4^jJ ^y jLj ^ -AS^-o&ll ^L-i-uJkl 

* Cj 4ii * 4 \} / ^-Aj—Ouajl ^^t. u l .1 

j <J>JI c ( ji?jSfl ^ JLc aI j-A. \ -t j (^j»JI^ 


Ljl ^ *t-»tlj} jl «tlj| t-» a * tl *J _«L^=*A JlJ JlscJ JlcL 

4— tl iy> ^<13^3 4 * J ^ LjLaUJIj i/v-jJ J-3tI,l 3j>»-ll JL-JjLStJj c ^.LaJJ ^a—LaLscJI 

(J 3 ^ 1 A *'“ (^^ ^JL»j* 1 j^Laj |^jbL^u jl 2 l) . LjLcIjij ‘ ^3 d^~~^ (j** L«3 oa— iLLotil 

.1 j^»^..a 1^1 i^jL (J.a aj (j-A c 

l \1 a xL-»ti & JLydl cjLa^JLaJLI (,)l A j //.^ i/uJLa^iJI o\ ^Sfl « (_ ? -Ajr ^ a^xII JC_^JLI» ^*\ - Jt J I ^1 

.J 1 JL)^ u>_ jJL^j (^L>IjJLI l ^JLc ljLa^JLsi-a w 1 ^ J 3 c _Jjjrl^jl /j _aL^=JJ 4-^ ^^alj3^ 

Ilj^La_J (J^jVI 4^ V *1 cLl d A lot' (J^JLseJ ^C_aIj-J LJ J^—uj .«(^)l^r^t[3 ^ Jj-5e-JI» (J) WLlU^^* 

clot) La <_dJL^aJ L^N * <3 * d> SJilj I 0 Jl4> ^ (J'-*-?' 

l^JLc t--> ^ .!i ^j»A l^I^^sJs-JLI ^j-a D>J\a^ i/v I >■ JtVj^-, C ) ^ 1 ^ a a m J « ^y Aj^u*JI ^LauXI» 

^Lxji ^JLc.J^loLLi 3j^ - LaLaJLIJ /1 ^| ^X^—^m\\ Am\^ry~* ,,A\ Jj/U^AJ.^ ^>i/Q»3-A^i cSjJb^l (.LAAJL^9 

4_jI _|*JLj <^-p- ClA-J^I _utO- ^_a!j^ 3 4LjL>^il DJlA ^1 Jjjl ^j-AJ (J-w-fcA4 (J\]l JA ^ d ^(J»A 5^>\ ^A 

. i/w * j* ^-aj3 Jsajlj^- ^lljl j^3 C L^l^j! ^ilvJLILa/^3 A Jl, 3 L^La^LsJI 3)1 A. ci 

(3 ^ *3 r [ 34 JU ^ (j-A l^* 1^1 ^^-a J^JLlj^^il^) ^l^i. ^a-4.<, k.\z> LLat-A^j^^aJI ^j^ajL^aicll Jls&IL^L) 

: (_j 1 ) L a w 3 4^al J^e-4-u/l cQL^cJI dI-JL A* (jy ll 

. ^^-^j^Oeil ^^o/Ju^ll z*l ^ A*! /..VI • 

. 3D _ll iajlj^t]l • 






JljJlscJ 


cLyJI ^ly^l oljlilj9 uuJI (yi jLsluujuiUI 
































a _tpqp 


. 0 )| JLJ JLStjl ill^ "N c jLslII Jua (J^lS ^OJrljl 9 

. ^ ^ l a 4 ^ 11^1 L/UJUb ilaJl lLLcIjJlII clot-JI 9 

Q c3lj duILa/^l , l, LAAjLvJI i/w ^«3jJI i/CLsl-JI ^LA j. ^ Jj5eIL-a/i 

«2_Lc. 3 cSi—t Y ♦ ^ J (J3^3~3 * * < 3 i3 (ji— 

QJj. ri **-J ^LjJLsJI j-jULa ( j^- U^ajl; j,_ l *v ^—s <. dULU ^jJfc J^Jt-1 ^jJbL^aJI 

l ^ ^ (jinijl c3jl^Ij Oj-Aj^ULo 1 ^ 1 C J^LaiJl |^J cj^Lc lajLa ( J^4 (^Jba 1C l^J 

^^1 ^IjJI ^J^rx <^>l k\j3Jb I X(.D^C).<3.d.Uj^l rt\J ^11XC- c(3*^ (J"* '^ (j r Jt A 

|*JL*_a JLJJl9eJ ( j^a^l ** *->- c V♦ ^ 0 J*ys 2 S^UJdj^l i/vJdJl^i/v-^^aeJI oLJJ . * 

I^IjiJIj 3 J^JjjIjI^^JL^j^LsiJI^ ( t ud *~t[3 ££_^«il (J L g^cj LJj*a- JJL) o/> aln *Uj la. .^U ,„tloUI 
♦ <^3 dL^II (^Icj^lsJI 4JL^|^aeJ (^jJI <£)UjJI Io<u l *v c«(jl^^*JI» t^JLa 

j_«Sfl dLJ3 ^ & * a u\ j—sy t l_jLi^=JI 1 j _& ..--<_^_Lc (J_n>l3 3d3L-uJ <J_^-c 

^ 4*1 aJuLa t 4_J fLdill^ flC^LaJ 0 Icj t A—JLcjJ^k *<tt (J^-J^^A)-^a dj L-lSj)J t I.X &>■ 

C^Lv^LaII 1 J.JLJ ^ ,.W^ d 11 tA 1 A^.tl cjl Ii4fc^ ^ i -»-■ 1 a / ^ ill i)L*— 

/Jl ^ ' xll 3 LLo/VI^ lA — 3^) _u^ij y/Ot-4 Ij^cJL) *\1 . //.VI JL^5-I / Xlt 2In //.Vl^ 


xll 31 * c uXjlJ ^^ Jt aI ^ ^<>1 c ^ ^uJI 

(Jw<v_aJI I JlA ^^jUjJLaI (jl^a Jli^ ♦♦lA-v^JLaJi olaeJ^Aj clJ^^aJI X i/v-^ljJLdcil LjLo^JLatXl 

UAJ^xJI (31Ljljl ^ij>3 A-X^JI ^J-0 J^-3» (J^. tA-jJj-J»Jlj Jjl 1 (J) iW> * A (J—A 

. dU^X^-a (Jg),^-v. j AJLjlJLS ♦(JA»o» < *^ 1[3 ><»> tt A_Lo (J) a rt (J^a^Ulj 





SbyJI^I^Afil oljlalj9 3JLjl!I (Jjj jLsuaajuujLII 
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JgUI iJioaJI 



y£ jLnjuuuuuuUI uiLuil 






^S2J jx jig .IN mUI luIj ml ml 


$ JjuJJ ^ J 

i 4 _La L_)l(J3 J_J uj LjLa^Jlj*-* 1 Cr (J^ |3,1 Cr jL* doLu/^fl 

L^OsJljt_A^ I ^UJ ^J~A I/UOL^uJLI^I [/\ '“ JL^ll ■ A^lt^tl ^ ^\jLuxjU^UJ 1 (J"^ L ^ 

. Ljl d 4 * 1^17 It LjLa^JL*_a ^j-a I4J La l^JLJLseJj 

(J-^3 <•" 3 ^<) ^ dt,l L&\ JJbVl^ **JI LAJI—(JAJ (J>-cA d~tl jl * A~ i/» ^ 1 C ^ >4 ^*1 ) 0 j 

J-at-JI (j-C- jLx (jt ^11 £j«) i/\ 2 lLos1Ij-J^ ^gallH ^ aL> J ^ijL'V*! m\ c^JLstll I JUb (^i/JLLaSfl 

♦ (LJIjA^toLuXl I JJS LjLcC^JkJ Li^-i *JLj (ji ■*J Aj 

: (. ^LaUfc 4 <ILa<VI j»J <) l/> < Q . W ^ ^1 J^&ILa/l ^ j>^?LLc iAdi-j-a< -LU-Ia^ 

:(A) J 

(_^JIJt® : ! tl^bLsej! (^ i/v^ • m clujl (A) ^^ *t-» • 11 S^L-i^jJu^a 

• JLa^JI y .11 < i^iVI ^ >1 . 3 ^j< d 1 ^ 



J 

:(B) tir^JI 


...cSJL^JI £_a (J—£.1 d * ^ c(B) c5j) <-3^—*-^ JA—C j *-* L_^jI^ cL-&J>\^a a ^v—SlLaJI jl u^o <J^L_>- 

♦jl * jL-4^ (_3 Jl_ 4]I ,j__a (lg_a;L^a*3Ljl) LbjL^uxa ^l_J3l (£}—>■ > j—a 4_j_^.j Jl_3 L_£j 1 l A 
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SUyJI ^l^lXrxl Oljblj9 ^juJI (jjj jUluulXuiUI 



































a&j jx jly .Mi mUI cjU-luLluI 


:(C) 

■*> d 1* 4eJ 3 <.Aj*_A (J»-d <3*1 J Ajts C C ^11 ^Lsl-Jo^I 

♦LAJL-Ju^fl l/w Cr^ljG) U& JL^)I ^OL-oJsaJ l <3 xW 

:(D) 

IAJ1 //<Vt OAJb -1^1 <3 xtl Uup- c^Ji"■ <: ~~ t •* * L L^jLd C l 3A^)I l/\Jt I _\_JL_) 

^J\JI D jjs> oLsl^-J' J J-^sa-A^Jb A 1 c3 J 4 II (J3^a^3 c jlji—<X<ILa/^h irb—ui [ 9 J (l^n,^,^) 

* A *3jr I JJb ^ £^<fc_5c2L> ^5_1 j jJI jljt-JtoLa^h ^]l (Jw*£2J 


:(£) uLjLuJI 4js)Ijw$ JUj^fl .0 

(lA-jJJ JA.^=J \ Sjg <s~i) LJLc ) l^ll—o/jj ^JLj (E) l^E'V rt J(jUI ^\3lLaJI 

♦lA-j->j~a ^jl L^JLj^-SeJ^ LjljLJI yOcJL*_^a ^ 4 JI a d ^^>L) ^C) <3 S la-£-^J^H 

:(F) uU^Uit^LU^Ij Judbu.n 

/j-C laJ^H alI LjLo^JLatXl ^ 1 C (J 3 4 *aae-U l^JLJLseJ <jl L-oeJ c^oejLJi 5j^-<*aJI ^ 1 C (J^sa^cll J xJ 

. ljbj«J^-L^J ^L> la 

:(G)uULyfa21LV 

I 4 -J-C |0 <J>JI LjLo^JLatJj >1 ^Jt, t JutJ jL*_£oLa/^fl la-JL*»C <jyo laJU-j^j^-I 

(3^(_^ LA^>Jbl— l l^JLC- 3 JLjJLSeJI Ljl 1 ^ 11 S 1 ft l ~ J|1 / <~ V I , *. ^U» *t t ,~ - ^X~> 

♦laJLo*_a la 1 *——v£uu* 

.5LA-i^-J-Xi !^J^~ ^ 3<)U^ Jj! ^j-0 c AjL_) ^j-C LA-jJL^Jtj ^AJL-^uJI J-u^LLslJI dJUb 

.l_^JJt\,)Ij ^ (Jw^ 2 _^-a (3 ^ <X<J jr 4^1 * 3t}| DJUb iA-vXa_a_Ij t-jllL^aJI I JUb J$^uj ^ 





c3 Iji^uVI JLujbj ^) < 3 J L—C AjtJl^.. ^> l a ^ Cj^j" ^cJ_3^ i : ^ 

ILj JLJ! ^-SlLaJl 131 ^fl) 

♦ ^A ^<< ri > i^j-4 1 . x . .. 


^U.;;>< la^-ca ^JLc ^llajl d jl& ^ ^ 
u -J r> LoLaJjj. ^ ^-~^> 



djyJI Oljblj 9 ^JtjJI (yn jLsluajuujUI 
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^S2J jx jig .IN mUI luIj ml ml 




—4 4 j| dcjO- 

Ajbl^ejl d 1 *14r J 3 _& J c(E) 

c " C. i a ■» VI a ~+- oLsejl ^ 1 ^ ^ ^ A ^ 

. (A4) ^- ^u -J r> l-La>-^ 


tJts&li oLse 8 l 1 C, ^ C AjbLseji (J 3 __^a^J 
(J[ 3 ^—«xJ (Jj-JUtll ^ J C ( 3 — 

. ££ *Slt\\ LA^J-UJ 


JjJaJI Lu*?l> Ua i Juu j —c jU-mImVI * UU a (S^J I^j (tJLdl um JUI j^jLaidl j—« 


■ r\A£ 

• rwxA^ 



J^>dL3 c (J^U la^L.*<X( J c8 ia^o~3 -* 8jJ ^ (J^L? : 

c(| I m*dfjr ^ ^* c (rim) jft a^jLJL^a^LdJl c (X)j^-ajJIj A_J 

♦ (cm) c (mm) 

^ ,21^01 d c& ia^ -^"3 l)^*^' £ ^ Jj^a aI^» *i \V^ A * ^\}| \ C- : 

. Sj^I^ i/v-v^-^-4 8j^ ^ ^ j^i c 48UlcL*£2-«_9 (Hz) 

C u ^ X.....^(Ji^t^tioil . 4 ^*. 1^ 4 

(lj /^8 ^ »x 3 ) is ^ c^uj (C) o| <—■ 

.(o / 8 ) 9 Uh-M (J^-^jU 


.(JrLa) (Jj^lsa-Jt (J^J X 
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SbyJI igljjial oljlalj9 ssuJ\ qj> jUluulXuiUI 























isu jx jlo .‘i'l'i -.i III oLuuLdl 


LLA^ux^a^C- laS^Lc jrlil J (J^LaJI ^i^LaJI (ji g. +eaZ J ^vi2tatXl OJJb ^ 

♦ JL-Oe-^ J c 22jfUI (JJ& 

t 22jfUl J Jl^—LaJI ^j-C «^\-.*_ <■ Lot-aJj.^^-^>.11 » la i /?>VI i_OeJ 

. Jl*_> (j-C. ljIjLjJ (j-fl tA^j-StlLuJkl LjLo^JLstil ^4-dJ cli]2^ 

: dUb ^ 1 C £,LLj * * *Jjjr ^ )l LjU^U L Iljuui^jlI L ^ ±u ^jLj La»-j 3 

: ^MMbLuk«jj^£aJI > ihbtt Y_\ 


i (J^La ) 5^U^_dJ! yv-O-^U lJI^_Lt H L 2 I 2 LAJL—^o^fl (J-O ^ t i i-^LaJI ^ 

c ( ri J|6(J|j. Al LA-3L_Joi (J^La ) J\ ^"»VI y/v-O-^Jkl L 21 2 LA * rfTii^h ^11 (y/v-*.*-*—< < <J1 »/Ot_^uSfl ^ \ _aL>- 

(JLsejq^^^Jlgr" m A (^ * a. A Jfjr^^aJI L <j-«jJL^al jJLLjb *(<^^12^1 CoJI Ljla-^A^ 


• ^^u-^jL 




Wave length (m) Frequency (HZ) 
Longer Lower 


itf- 


i km—t 


1 ™ -* 1 .0 - 


1 cm— *f O' - 


1 |im hhI 0 


1 nm^ 





RADAR 5At STAR 
5.3 Qhz 
3,6$ cm 


. SPOT HRV 


-IPR fl.S0.S9n 


^ C ^3 >^A j. 1^1 ) 4^EaiMAM)l 

(J3JJ! ^UajJ ^JLvJI ( 31 U *A\ a \ & c JLXJ (j-CjLsi_(* la - * ^^3 la <Uc la_^-* 3 Ljl 2 

(J>^La JlLs-wj 5 23 ^-^il 3^il JJLLa^ lSj^LuA 4^4>U £<) <« fl * *tl 

. ^ a * *tl l 35 ^ Cuj L« I 2 I LjJj-a ^ 3^9 ) <^o3 c 02 L 3 JLI 



djyJI 0l^AO.I Oljlalj9 dJLkll (Jjj jLtUUJUllll 
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^S2J jx jl? .IN illUl LUl j ill! ill! 



(.p <<« C ri <j-A LLLj^J oj—yjJ <j! _<^J jJI f3»5eJI I 

. j*Lc. < .<.J r> LoLa^j. ^1 1C I I \^ ^Jji.1 £<) tsitW 

^\jL MJ U^UJj\ 0 j^. ‘ 1 i/vto Ia-A. 40C»X>i v/V-jJjJj t —{jA ^Lc^aJI Lm*^^ 

♦“ 

a a (♦ ,V _ ♦,£) (Jj_J Lo^Jji.1 ^ 3 -^all (3 (jUI la-o-^H ^^ Jh 

^ 3 -^aJla c Laj.^3.^1 3 _& .iuJLLJI <.<^JjiJ j~Ot)l Jl^L? ^Jb ^- 3 L_Jj 

* O^' ^1 yXieILa/lj 4JLc JA_slJ <jl ^3w«J ^ jJI 1 -LaLd^ ^ ^-—v t l c_d-jLall d-O-^JI £j*5eJI $Jt> ^JjiJ 
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SUyJI Oljblj9 ajuJI qj > jUluulXuiUI 























iSU (jx jlo .Vi'i -.1 III cjLlujLuI 



Wr^cfiviitN [m] F r*<ju ency lHz| 


Visible 

Wa eitnglD 
[fiiclresl 



jJLO^J-SLl-O *,ii \ ~*,i !^ >r Ut d t > ft 

J ~ ^Oj ^ ^ * ,^VA *,£ -j iiia 

q* , S f ♦ ,^VA j a .^Vt 

jJLo^j-SL-o *,1 f* .^Ubj-JI 

jJLq^j Si > o * ,V * ,1 f * 





Wavelength 


J* a ^j ^^ a • w - ^ * * N 

Jrl^j^^_y3 %0 - %iil :3 j3^ 

~~~—• ^* *,0VA — *,0 
« -j j - -,<W - -.OVA 
*,1Y- - *,0^Y 

-,V - ., 1 Y- :> ^Sfl 



cbyJI igljl&l oljlaljg ajtxll ^fljlftuuuuUI 
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A&J |J£ jlo ..i'i ..I III cjLuuLull 


> oj ^f4jl£_o- <. J j _J 3 j> 3 SM» (J—: 

S-* ^ Cy* u- ^«J 6^=^ 3 0^5-^' <>® U-^» c)$J ^ <j 

^ ^ 16^1 


Lj! ^ 1 /v^mI ( j m 4 LA-d-j-Il-SeJt 4-il ^fj (.^-u/ljuLo Jt^-j^ L\3 i ^ ^j.a-A—*JI iSj^ 

...^Ij-^-StJI cZoeJ i/OL^lVI^ C$ J> LLA^Oe^JlJLxll (Jji bA-SL-JuSfl lla fl 1*1 **-fl la-j^^-A Jl^l 

_£JI j-yy*J |^J La I (jl laJJ lj Jj i/OL-Ju^fI llLL} 



<j^ £3j—*~ <Jl (5-^3—^ l—*-* f 3 —^a)l 

la-J^Jj^ I fl * * (J^a cj)^—d<-LgJJ la&'vN 

l< 3— L* - »fa> Li l li s* 5tJ I 
♦iaSj. ri <> ^ ^ j* V*> * * < < i ^JLilIIj^ 


J*)l 


u— 4 


Jlill X 


dlra.m 


cu> L *1 (_p-JI w ,,, .t^»ii 

i«g,lj.—cL—5eJ i_/i -% ~NI —dlra.l^)) w ^ 

^ ♦♦ ^ II jr* A jijt ^^* ♦,V < j»4 JlL^j 

LA^UO (j-A J _** JAILs»_> (. _a^J. 

♦ < 31 U *\l A^L*w» <—fl-3 


la * <7>^n J)LLu ^ ^ <u a ) /j_£=3 w<*j^ 

l ^ 4 ^l^ ^ 1 ‘ ^ ^jy }| Z*^ A *>-tl ■ . >■ > 

£-lj $-StJI ^r~I i/v-SL—JuSfl 1 uA*cA* 

£,lj <*-2tJ! d_ 5 eJ LCA^- <^c^a> •* ill 






(T ^11 — ♦,V LA— 0 - 5 !^ )0j L ^ L-d-jLail £y 'vtl ^1 yXifiIL-a/1 

^ A ^J ^ ^ A 


LLA- i*^a. •* * 11 i O&J LAA -^^^3 .A ■» /*T< VI ^J»C. L rt iloeJ 1 y0^lj-5tJI ( OeJ LA * 

i/v-j^-^ii (J^ ^ la W * ^ ^ ^ c 3 j'j >■ LA^Jb ^Lc £ rln LA^>-«-xJLtl la 3 IL 3 J! ( 3 —L^J w ^°> 

. \ ♦ ♦ JS T ^j-A 
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AjyJI Oljblj9 ^jlUI (Jjj jUluulXuiUI 






































a&j jx jly .Mi mUI cjU-luLluI 


j-^-» ^Jb JLxJ (j—C. ~ (JLse-fl ^ rt l J b-_>- 3 .... i Jj L_«LjLaJ! JL&- J 

l/>^ J^C-Lmd Jl^l *——n\ .Jr ^-0 ^ ^11 jfl^JULo ) jJL^J ^ jJI ^ C «t fl LAA-fawi 

$3- (jj* l^J jwOeJI I Jub 3j\+ta. dJI J ♦ JulJ 

. ^_J.s!jJ! ^cl^l Ljl>^ ^j-a l^) LgJ-fcJ t^v-Jjlj^eJI ^lj^st]l doeJ 

I ^ U^UuJI 1 - ^ 

l^jla c ^La_^u ^}l JL*_} ^jLt-^-1^,^1 i/ua JlselLuA^ i/vj*-u*Sh (Jw^aJ <jl 

3 £j) ^ 1 cj3^j (jt i_4J-^3woj (-b^A_*JIj 3 CaIjLjlII j ljL^_^obJI ii£<) *>tl 

i 1 ^ j (Scattering) t * * <<< *11 **** ■.* * t i j. **- * l_> 1 ^uL*JI ^ x a <.^_)l^eJI ° 

. (absorption) 




cLyJI ^lyiill oljl3lj9 :x&jJI (yn jLsluuuuuuUI 
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isl \ jx jig .in mUI luIj ml ml 




. «a^Ij^JLji 3 q*r» < 3 ^*: (Rayleigh Scattering) ‘Ublj uImJ 

LAJjLdllj 5La Jj-CCCL.tG-1'^j-aI JufcGj JoeJ 

jLJlII (j-4 otj3 4 -G _xPeJl oJLfi> J c ^Lat (J^LaJI 

• j 

j.~ ^1 j c ,j»q jCLi= d Jjb 3 ^3_^JI i/v-j^-^t,l ^JLc 4 JLj!j t_d_ 

^lijj «sU., Jl» <jls Sjjbilail dJlac-^auj ^LJGiJI ljLi^I^ I^GG GG_JlG]l 

C^-GxLl Dl—»-*-*■ cJb^Ajtli i/OL^ut LojGjfc^ C^l^GI £.1 

‘ <> 3 >U f3 - » g a l l IA-0-3II <>SG G^J.1 (< 3 j 3 ^ L)3-il J3UI) 

t d ^ a J dJUG (j-« J*\^= la^Lmuo rt J £3 <jG c 3jl>^ 

,j-4 ^^JGJG^ (.(J^-^L^aJlj |^j 3(/v-o-^1,1 Jl^iU < clgLgJI (j^ ^ j q^ d * ^ 

.«3j-^5eJD» (JGG (J 5 I Jl ^Gg^JI O 5 I J^-*CLj ^GIG J C-S^GGI (3j^3eJ la-o-^ 1 ) 


3.^^-^i! 3»j^Lc^=JI jLJlII ljL^_ 4 *oeJI ^ jLa-^a3 Lq jlLcojlscj (Scattering) t 

. ^JU^I GbjGux* I g/ v^t^^L? LLaLqJjj. ^^~v )l 

J->L<>w^.OeJl tA.xq.^J c^Gl-u^A) <<^->-^1.1 (J<)h>tl» I 4 J 0 Q (J^>1^-C 3 J-C- ^.Lc <<dG-^Gll))jl rt^~ J 

. lG^ajlJi <j^ag~ i/utGuSn i^-atia-A * ^j>ji 3 GLuJl! 3 lG^glig 3 ljIjL*ji ^ 

: J^a j£ f 1 ^~ r ‘ t UJtfgj JhhitbUl j^ ^tjji 4J^J 


Sunset 
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cLyJI ^Ipiil oljblj9 ajtxll ^AjbuluwUI 
























a&j jx jly .Mi mUI cjU-luLluI 



:Mie (Scattering) 

^JLxJJia* *< < *> cLUiAj< 4 
I O 3 ^ J La JlLc l!) J_5eJ 


aJ i/v-j-u/LwjSfl ljI* * < <<\J ^lolj lJt //<^A.t 

ljI ^ 1 \J^jL-oiJI ^ & 

J’C^ai (J >^-^> —dj C ^LU jLseJ^ 

14-c3j^3_j ^pJI lLDL> 

(3 ^ dj LJulseJ 3 c4_JLj!j ClCLduJ 


d jCSD^r ^~JJ 


J D^Ui^=aJI *<<>*11 c (^ 3 ^rtl L-)l C *totl 

. ^ 3 -JlJL) SjuJLo cU^J) c 


ljU* ^qJI 63 ^a3 :(Nonselective Scattering) ^Jl£ul jjtJilt u7 itntt 

£,111 I l_o( _ ujutls 0) c ^L*_duiU cS^JiJIj 

iL- 3 jJlJ 3 ^ A*CLo(J^a> -‘)-a t^VI * >t A T w ^ ^ ~3 J ^ A diLJ£,l ■>• 

(3^f dllt ltlj <<^3^! J L-jl * ^t»——id-' 3A L ■> * <n <tll ^yA £ IJA 

L *j* c^Luduo (J^adaJ dCL-dj I 4 I d> JlseJ jdas-^3 (3l)3^ 

. ((j^ *4 = j~*^4 + j-da^l + 


LjL^-^XI 4 ^—Lc 3 _)^.J (_£V-li LA 3 >ldll A*-«U' vw - 


UJI : “Absorption” j^UaUVI 

. iA- ^ . u - d> j-La>-^^ ^ ^-—VI I 



<XX A c <« < * Au-dl ^ 

LjILjj^bJI (J-jljjcJ OjaHaII 

. . .LA-o-^Jki Ull^l ‘_<2_^XilLai! A s 

i CC^LLl jLseJ J 03 —^)-^^^ 

^Jv-JI ^5^__3eJI (_3^A_aJI LjLd^^auo 

. oiuct^d^ 



j^—ij «ojjy^» 

( 33 —S iaji— jLdall 


< j^ la-«^La1I (la ■Pali C 31 * il^aJI ^ 

(j|3 LA-j5^3'^ LA <3 *totl Di ^ ft (33‘ ^ =4=-- 11 

d3j-dj (3A-5eJ l _$9 __ ^^_3t]l l_3^AJlJ! 

. LAJtdo^f l^d?J^3LJ 



djyJI d)ljJiiil oljialjg sjijJI (yo jIsuaujujUI 
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A&J |J£ jlo ..i'i ..I III cjLuuLull 


^ 10D 

! l/iiii«r J 

.E 0 1 „| 1 ,1 1 ^ - Mi 1 


u^~ A '^ ^ c^A-o-l>j-ll t**\l \j jl 4 \ a. ^tl jl *, j La 5^Lc <^.>13 jld» 

C (LAJ^)lj^eJI £.lj~<j«3eJ! dod la * dVI ) doeJ LAO_d VI (3^3_J (j-a A-ol-JI £jOt)l 4 ^ la-*^ U.£L_JSyi 

. 4 ^o-jloeJI ^.Ida-d-U ^ ^^oejl i_$^L*JI 4 J 0 -I.} 3jljoeJI cliJLj (j^Ldo-l 4 ^)! L^a 

^$^$il <<^1X1 jUcj» 

L_£j_5ejl <■ W ♦ tl \ 

LAJ*_dVI |^L> - ^ ^iIL<aJ 

d(3 £,lj_A_St)l d_ScJ 

tA—-o-^Xl (JI 3 _L>Sfl 

dL_ldi =»3 <.3^L-x^aJI 

L A * - dl 

la _jo-^X! (Jlj L>Vl dl3 

(_ a _LotJ^ .3 'J\ _wsaJlil 

4 ^ ^LJj jLo*J ^ 3-^3 

^j—<a l ill t \1 /> .Uti 

IL** d d^AjLlI 

L)l^=3> \, A (j—A 

da^JI dVAd3-L> 1 _d-jlj 

4 ^ 1 * 3 CLA^duJI ^A 

la t cJLdil 

L^> «^tj—433—^ 
4^3—)l ^liljUtj^ <<<) a ^ A ^ 


UJ 

> sj 
3 £0 


a 

UJ 

a: 

< 

d: 

LL 

— ^ Sun 



I 

o 

m 

o 


Earift 


03 

Mm 


1 

Mm 


10 

Mm 


100 

Mm 


1 

mm 


wavelength 


©CCRSJCCT 


jUtJ J. *——>Jrd «la-»->I<)~ <,»VI)) 4 ^L?LXi 4 ^ Ld-O c la31Lsl1I 


. (laJ^LsjJI la-JXc ^LLa ) Jrt * (3 ^ dj £.1X1 

V Ldla 4^Jld)lj g jLdail (j-a laJ-jO-a ^L>idX ^4 "^L»l * * A J|j la£ 11 a)! a 4 dljLiJI clXXj 

♦ J- 3 LJ ( j^ jLadd.^V I a-JL^C 4 pS i—dLaJI (j|L>lda ^1 J 3 dd/I t_Xxdj 


jLaJLduV I 4^ j* Jdc. 


clasIIo [£y ^ ^ ^_& 

LA-*->VUI LA-O-^Xl VI -\_J JwtJ 


4^JI 4^-& c ^ 4 > X^a t _dj ^^Lu^adaV! 3j-&lL> jJ»^J V ^jUI 4^LaLXl 

t-dsail ( j^3J>L^a3ejl la >jLL«3J^ t d^L—»JI J3^i ” c JutJ ^j—C 

j cLJlas-IIXI 4^3^eil l_ 2^L»JI -Lsl^dj c^jdjVI^ (j.<».*—<t<]l La-A^ 

. AjLJ ^J-C jLst-dodVI LA-Ld-StJ jd^=l 


4^-^ij l^ 3_st)l dV^-*JI LA ^ n VLa t ^ * W LujLaJ>j. ^^‘>t l 


-Ull; 


3 j.il fj—sJli 


1 ♦ L-Jjd_) 4 ^LuxJ 4^JJI 4^-^Xl (_)jL» It ^LoL^La ^jiajVI (j^a LA^jidXl 3j!j*st}!^ (.(j-u-^-dJI 3v3iis> ljLj^Lac4 

. lyO^lj^seJ! ^Ij^_5t]l doeJ LA-*-dVI L rt lJL?&a 4 ^ A 


c ( jd'jVi ^rL> 4^jl L&J J <s~iA ( j^a LA- ^^ -^ ^ Idjdjjj ^^^t l v^lLail la 1^~J ^v-jL^J LJLus> 3 dj) ^~~v > cfil Jj>3 

^rL» //< 4^11 La Ji a C- laa-u>VI dXLul L_)d^J 
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AjyJI Oljblj9 ^juJI (jjj jLumjuwLII 





































a&j jx jly .Mi mUI cjU-luLluI 




L^ j*t^*> <t <■<< J 4 <1 * *<< <t J^l (jrl * >Q.J ^£bL-)l ^ l it., A»yVI 

C(T) cH a a **^l c (A) ^~> * ^*^1 • (_ . - ^ ^ ^ 3 (I) -i-uJi *' 1 ■* /^.Vl i_j 4 —^J lJ^LcLlJI 

j^L^= 54-Jlc, d jJI JlLo^J! (J>^1 d~ ) i/d^L^JI i/ol-JuVI c(R) ^--N-xjVl ^ 

i/da^l_^.<,JI a ■» (J^t^tl ^JLc JuqSjlJ I 4 J -4 (J- l!)J Jls>- i/lj—<■ <,< j J 3 cfUL) ^9 

^Ln-^Vl l C >X"> <3 (_pJl D ^iXl 

. i/\laJ) 

^ (A) l a VI 

i/v-si—l_ 3 J^ll ~ aj LoJJLc. 

1.4 JLc <^JI _ alXsa-ll ) 

Ujllc (T) JLJUjVI £jJL- 5 eJj 

< J^L ->■ -Xaal— ^ ^Lat ^T.VI j_oJ 

ljjj[ ^—v —atjVI uJl^JJ c<-3J_^11 
* .t.VI JL-Jj ^3 LaJiIc (R) 

J^_sLj J lijL^)! c j_C laSL^I 

jL*_X4L^/VI (JLse^J (.4_ aLscj! 

^Lj-dJ (. 4-*_> 

. C^J^I ^j-C- u\ m *t l VI 




j-* 4)1— 43 —j J—s^ 3 —J 
c l * ( j^l *_jVI 

^ la 4 * ^1 ^ * jVI 

<.(3lj_IL_J 4-o^I» ^l^AjI) 
^ ^ ■» jVI Q) 




djyJI oljl3lj9 ^JtjJI (yn jLsluuuuuuUI 
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^S2J jx jig .IN illUl LUl j ill! ill! 


4^3 ^ f * a j jj^ jt-jl (J>^3-5& 4 c (LaXsCLLa) l a clj ^tXa- 

. Uii^ olaejl ^11 LA&?~3-a Vi <<<tl la 


oil (jj ^ J La J. I C- 
^ i *1,1 , 3 Hail ^aXa_*_a 


(3 ^ LoOjJL) i/v *<< * *U la*—C VI 4-asIb t(i 


1 a! a4|<v U»~*tl ^Ha_ 


il Ljtf) ^~~vJ 1_a jJ_C 

(J^-O ^j^ljrl J ^jiajVl ^rL> //<j, |<v U> ^ a c ^l .uCLa *'“) djl—fclaejVl 

.j*ol_111 ^7 <^iJ k) Vit l^^ rVi *< < t l 3j} j) 1 Or J^aJL*-j dLJ3^ cl— aLaJ p, Vi~ *a 

(jH c4i LA-J 3 -^=Jll ^Ij—a-Sfl^l ^Ha_^J 1 (J^M^aLnJ <j_/a jJL*ai ^L*_CoVX) LA- 0 - 3 XI <Jl^_LaVl C* 3l13L-3 

la^cLJI <—>H_oOeJl Ljl 3 (JLajJl c dii 3 ^.Lc (JlHa c Ijf^ ^L-> j.~ ^-»Vi <J, 

A 13^J ‘^~~^ j} 1 a* _CV ^JLj^Lail i/u-o-^Xl (Jl^la^X) laa—mJJH (^L-<^oLa ^C-lj £tXa. 



. ^jXl ^H*ii la-o-^XI (Jl^la'i) la^l-uuJJIj la^jlJ^ LaliaCjl (JJs! <rt*J j^Vi** l^JL^rsai^ 


JljbVb 4*2 lid I4iUail Lgju J^buj uj£a j c jijVl gda*v <ji£ £:$>$il dl .ubd jdl^U Jajju* 

:*lj^jdl dc£) 4juiVl J ^JjXI 



j^^VI(j^^JL)I^L*^lj-aB-4lJI(31jjb^ ^5^5X1 ^^l(J^^J|^Jl^aJI>> 5 ^La^j^ILaJ: 1 

SjUJldjOedll ^Ijjij^Ha A^yiLlllj^ jr ^*>-Vl (J^Xi lAjca-^Xl (JI^LaVl .a ^ jlJ l^IS^JL) Vi 3 

cl Lai C 1^1 ^-^5 ^ ^1 ^ Ji 1 Jo i (J-33Jj 1 -^-vt | 3 ^La ( d * ^tl (Jh<^ 3j ^4rtl 

* 1 A ^ JUjO^ j-a*a-VI (J^iil (j^HsalLal J, rt J ^iLJlj^ t(3lX3^1“^ cl j£3J$ ^ ^il 3 ^La (J>.3.IS c<_j_Jj3t]l 

. j^^-Vl (^jAJ^JJl ^a a ^^fl ^ ^.Ij. d -; ^lj-a->- ^Iji^VI j.^Vi lla- -.'.103111 

I^HalLLa J\ £, ^Ha <^Jlj^& JlJl la JL^ljJl^ J>3^a>^*il ^)1 1, a^a 

^jH-u^-VI ^ ^Vi * ^^ l a ^ ^ C^l ( %->l -£la > ^-Ls (.iAA-Jj_il]l ^ij^a-seil l_wcJ lajl-JuVXI la-j^-^XI lJI^X; XI lfX13^ c LaLaJ 

^LiL)J cLA-c^^Xl (Jl^i^Vl ciXXj illc LJ tAjuxuJL) 1 iJ^~ LAat^ai *T ^‘Vl^4^ ' /y ‘ <—c l^-> 

.V r l LA-a-X.^ jHeJoVl Col ^-—> 131 t/v^jotX LA*-C>V1 dUb ^LaJLatil 
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AjyJI igljjial oljlalj9 ^juJI (Jjj jUluulXuiUI 









































a&j jx jly .'in mUI Lul j ml ml 



0-3II I aLJtl 

£3—ball ^3—p- 0 *°> SjA 

i/O-J-XJ i/u-AJijJL)l £.lj_$-3eJI doeJ 

cA-o-^Jkl < j— 

♦ J-O- ^ SjA *s~j A It 

<j3-b>>i/v-jjill ljI'vV-* *<<t,t j.&U> s dPjJ 

c«3j.^a^ll JbL» c 3 j 3 I o>J j! < 3 jl>* 

ua-o-^IJ lILLl )'jo 1^-^ ♦ Wt 

t 3 l <<3 (J3—bj. 6^3 t 3 jA ^3-HI 

03-^ i-Lo J-se-L- wj! 
lit Lai - { t~ T j3>^ _AJ5eJt 

Ljl rt *btt t/v rt tbdt (3 JjjJt t 1 


1 //.j*!^dlt J 34 L? 3 ^ •* ^t 3^1 jj ^^ 3 _j dlbb)b i.^LqJJ LJL*Jt 

l/i-bllt Ljt^ela-fcuil Lj $-?3 i^\ C^^3"^0^ <J ,4 ^~ y 3* (S) i/bPb*JI /JjjJI ^3^_9 

5^La ^ 3^3 tji l ^ (.(j^Uj^bilail dUb (j^j ^aJI AjL^oJQ cill ^3 ctA-bb L^l^=J 3 ~ l^^tt 

(j-u^ajt-33 i ( 3 d)^ O 3 P ^^j-^U^alLal ^}l (^^ 3 _J lA-J^sedl L-*_Jbeiajl (J> ; 3 JL )3 ^ 

J^LolJ <^1 db cX-JbelaJI ^ 3^3 1 * ^ Jr '^^^t (J 3 Dbj^la * oLJj (J-a-reJ L^o <.3 (J 3 Pt 

. I 4 J-C. - *tj j^JJI ^ 1 c. j>j 3 _j oLH n\ 

<. D 3 -J 3 ^ (bltaX^li < 3 ^ 3 ~~~ > ^ ^* < << >-1 d 1 <t t L-)LcA* <^*^P j/vjbsr,^.—^>^ft b)t ^ * * * *<b ^3 * bo*A 

. ^A_o» 3 ll b^3^^3 

. ^3 7^ j *b <3*^ (-? ^ ^ m t ■ >% ^ A ^b»tl . >% 4 I A //<^l A J , 1 *»■ 4 *J >_3> 

l ^* 4 vwLsl-JJL^ 5 ^ -* \\\ 


30n 


*aH 

OJ 

u 

c 

2 

a 

^10-r 

cc 


Vegetation 


. t/\_dLoe^a i^^>30 (JI3 b>l ^1 Joa.*I_^.)l 

cbl J (jA _j j. ^ ^.^tl b> < ^~~^>» 33 

ybjbda ^3__Jj«b ^ tyvdJLc^ll 

3 ^-vt 3 «. L_4_) i/v—^beJI LA^belL-^/VI 
I il j &JLu> ‘i_ww<aJil 3 .tv; ... \ v , 


\' 


Water 


0:4 o!s ole o!? 

Wavelength (uM) 


i 


-•; c? 

I3 l—-0-3-^a ^3_b ut\ 

l ,,/tl /(_)! ^tl ^^ //< ^ Jbi-3 

JlLc AjL^Ij jb Ljlc 3 J 3 il 3 ib-blll 
(J 3 £ 3 —ba)t r« l 




cLyJI Oljlalj9 ^JLkll (Jjj jIsluajuajIII 
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isl \ jx jig .in mUI luIj ml ml 


t l_ 3 ^AwO>-lj l a 1 * s ^ c ri l s\ 2 i/v-cjlj i/v^ ^■tlaJI tAjl^e-4—(_)! J V dO^ Jj 

lajL^sIL-o/VI ^ 1 C 3j3^.1l (J>-_aI^jiJI ^_4$ (jl^ clLJ <.<j\^~'> -ll^$ (J^T <~>VI (31)3^ ^> ) 

~ ^ ^ ^ * UqLLjJ^ i-^> i*bj JL3e-Lu>l L_oeJ t k * 07" c5^ LAfrjr * * clUtX^~"*Jl c tA-j-i-jlsaJi 

. ^rV> <,<*VI i ^a la-*. * LiJLaJjj. ^1 1 w aji_*IuVI 



:^jbuytj jJLJIjU^bLiiVI "l — ^ 

6l I Jla 5j-a < j-a l jj. S 

L^ ^ \ 4 {jy Jb «^U<4 *<<tl» 

trills? JJL^a^oJ _jLji L) JLoJ tl^o- 

la^ILiS C J-slJ (j—Cr jLa_ilJL^uVI la-JL*jiJ I J^» 

^oOJlseJ l A (jl Lai (jM^*. JlJI 

ji c ^4>ii fj) ji^-L^Vi 

OJtseJ Lo^a c JL-JJl^j^ L^jLsl-JI ^L-h-JJ 
. ^Ojlj-SeJI £,lj*^3eJI doeJ lajlJuVI 


( jm^ ; JU ^JLJI JLjlJ j_ C, j[ t„^u ^>VI /i aU> ^1 

^ a ,,t ^ j 3 ^__>^ll i/u_alLaJI 

-t-» 1 ^ ^ A Jlfl| c ^Jl _^u Ljlj,* 


^JLlIIj c (J>^ dtlj 5 ^vilLaJI 

CL. -S^JI VI I^jI J^dL-u>l *j aj V 

»A_>-^_) V 4__$V L^^S^VI J.UnA. r^<ll A_^S 4<Q ) 

(ji?jVI "■ _C LA '" ^ * * * . _slL? 

<£<J la^Lsl^JJlI ^ilLaJI U lJ^UI ^Lj 3 ? 

doeJ la - ^>VI (J—-^) ^ji^jVI j_a <te ^_ jl-j^lL? 

UjU ^<7 mi\ *j ^ A ^ C (LAJjljJeJI ^-Ij-O-Sejl 

^SILJI LA^C^n ^aUil^ UlL, L^i ljl_^J 

l^ljl^uLu/V w ^ ^ LoJ 5 ‘J\^.,^--> LAlsL^lil 


. I^JLo&aui ^ 

(jlj ^^_) JL5»“3_J J_2»VI C_A jLs&ll w l ^ 


Ljlj. j >— ^j . ^* ll» 3 —A J ililj-a—(llL^J .1 
i >%tl^, i 4 c£i»L»c^>j {j ^“3 ^^(ia 1 i VI 

(Jl ^ 7 <a^<AI j^) <3 j. i_ ^LjJI 

,<d»l /It \ ^IjJlI c^Jl^II dL^cjIj LA^UsaJI 

LA^lLaJI fJJJ l *°) 3 J^- 3 »_(IoL-uIj j* 9 _JLj 

Ljlj—j —4 cc 3JL^]l (J—C- — <n^—\r II I 

cL->lj. ^ ^ <<< 1,1 {J—* *tl li \ ft j^l -tx/l 
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AjyJI ^cjlyiiil oljlalj9 ^jlUI (Jjj jLsluujuiIII 









































a&j jx jly .Mi mUI cjU-luLluI 


l .Lot a V ^Qjft IjL^j 1311 a ^ j U> * tl ^ia 3 lj lUl-SJ 4^ol Jls&I w i ^ 3jJ a]I 

53^1 a ^ <JUI JI^W 't /jU-illJ (ill. ^ ^ (_1 ^ 

l^J f ^ jaJ <jUI ^JL^I <^3 ,y '''< ) ^ 4 ‘—~^ 3 cll)l (iUjL^aJ c«‘ A *~~~^ .t^' ia-*—<- ul» (JiLa 

i_sl JJbSfl 3^Li»y la311a]I Jj « 3»J^Lc£==» jJ^J (jl ^LoeJ la^jI^cJ ^1 Ljlj.* 


VJ 



6> 4-oeJ c l^sajU^a3-^ LJIja^oL u-o-U (J. * .«o d*ltlj c (J. ^ ri 11 (JJjuLL) (jl (J^3 

|0^aI ill I ^ L ^ **~ ^ t-» 

• JjU l/\ W * ^ ll 




. LvJ^Jr\.^aJI Lft)Lat-iiL^uI ^I 


^JL 5 cIL-uJ Q^ljr ^ ^ Jr IQ II ia^JL^-C 

^_La ^Tp> /« ^_Lc a _joLyjwu^s LJ^l—C-liu 

. L_)lI^L*_«JI ( a JwOe_^iLl 11 (ju/LfaU^ 


«3j3-v^» ^C—Llr3...w3A (JA_) j-j-ooJLlI i_^_SeJ 

u a _.JsIj-C^33 j> 5_^>”lP>^a^ (Image) 

^>cjU *4~,<ah JL^» ^ (Photograph) 

. AjlJ 


jlai-ioLa/^l 3 j^ 4^I A-^$iJ ^jiaJLj t (JwiLoJ tf i JjG : (Images) 

. iy w . < .<.*L ? liJLaJjj. ^ / JHail (J^Qe.^.uJ ^ i/ua j3sIL<.<ll J-stJ ^j-C 

J r <JU!j 5 -^ll jlU:(P hotographs)j>da)l 

I^J c //I l laIjJI // ^ ^ a ^jia-jJ^fl)) (J^j^JUIj 3j^^g ^Jb ^ 1 C-VIj 3^^-^li 3j^_*aJI 

. ^ a ^11 J\a^j^-—\ a a ♦jT c( l^L>l d^ll 

cJ3 -*£> ‘a 3II^all (3 ^ i)l J : J 3 -HI [ * * ^a> A J c la^jI—**JI LjLdJi^aiiLlI w 1 ^ L> 

(Image) 3j^^ 1P> ^a ^ illjJ^ »A^hJ> 3 ^^j^-^all (J. £.*— a<.<-J 

. ill 3 L» Uib 



djyJI Oljblj9 ^JtjJI jLsluajuujUI 
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^S2J jx jig .IN mUI luIj ml ml 




3>t ^11 Sj 3 _^a)l ^ ^ a s ^j—C. i/\ -^lj» ^33 * 11 4^a]l (3—-j^<u cli 1 Jl ^ 

5j-u( t(Pixels) <<(3-4A4^a^JI>>^l 3 j5-^]Ij-^Llc ^^.<.<3 ci/o-L^uXl 3o»3bdLA 5 

1 cSfI j 3 ^ 4-JLLaJ La ^ A/O^Jl^lA a ^ rt J Ifl * c dj^all 1 .j-A 3 <: ~~ v ^ 

Sj3_ i/v ^ a. ^j ^jb 5 j> 3_^ail dUb L)Ld t 3n-3jI_ <*JI dL3_j^_*_dl ^ij3r~ ^>b 

3^-vt d<)^*>c(Pixels) 3 j\jlj ^> 3>ri 3! (* *<< ^ *(*3 i3j^ ^lt *<<a 3 ^cia-JU^^ 

y\-O^J A (A- 3 3 3 A ~ ? «>*3 ~t * ^^» ^j)'3j3 cO$-^ 3jLd3d^j3o^JLc3v-A- i 3 «3^^J» 

♦ S^JlStA 


3^ ^^ 1 c3blLaJI3^= dj * X>+[* i 3\3lLail3^ r <d*jj^3-L)3^ 

. 3-a 3b<) d ^ A 

^ 1 c b-Ld-^j 3^3^ (j^ b>l bJLAjjj. ^ —* > P 3\3lLaJ! 3^. . 3Li a j3? j^-^ 3 4bb dUbj^ 

. I A ^ i^-» * J ^LA 3 ^b-3b j A j^| u^3e-«-u>l C boA-Sj L^.ddAJ J' ■ ft 

J-C U 4J Lw « £ I * '-' 4 ^ _>^Xl £^«sc }1 ^ * ■*> 1 *~^~ v * 4 ^ ...tl ^.tl 

dlUbijJj) dc ^ a 1 ^ .. t> _ ;r jjJk.l.;'^ ..~i II * ^*-^11 A *^ ^~' fl L* <S'~ ^o^3— 

- a M " U CA -> ^ 4 J LjLo^JljtXl 


238 


221 


119 


255 


170 


136 


170 


221 


221 


119 


136 


119 


255 


236 


255 


136 
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cLyJI jlyal oljlaljg isjJI ^AjbuluwUI 




































































a&j jx jly .Mi mUI cjU-luLluI 



^^ A Ij-xi Jwo<jJ LUd.c1 (d il ^ (JLsJI (J> ^ d (J,-OeJ 11 * ^ 

J\sl^ ^llaJ ^IdielLa/lj d C |dLj LjLa^jjti.1 (jls cdlj^*dLd-aiJ {jj* J^L^aJI <JL>- $-& Ll03 

5 jlc. £c_* . (Channels or Bands) La. * j}l SLjls I 4 JLj^3cj ^d-j cla-^^U <J|^h u — 4 

uX^-l oLlS (d ^' m ~ s '3 c c j- c cajXJ! c La_A 

(J^aseJ (.4 Crf^t utO) (J 3 JJI 5 J-u* (JdoJ «(J> <<<^-aJ» (J^aJi/v-yd&jJI i/v rt 11 ^ ua^-^J Lu^l Ol^WI 

♦ LAJ 3 -L 0 5j^_u=> ^.jLc 


o Jl& (Jd^j L/\_d_dLstJI LjU c SLJa (JwoLdLl c ^l_~J! j* jJd La Jdc 

5 (J 5 ^ad "« (J^ux^aJ (3-^aJ 4 J 3 -BI 3. \ d d'O^LHI ^uLu>^fl 31 * d tl 


la-fcJ^fl ^3-a/^fl (J3DI <j“* ^LajJI O3B^ oU-JJJ 3 y$-*z> (J> ^ III Li claJ^LDI 



djyJI ,jjlyLil oljlalj9 ajuJI (Jjj jUluuuuwOI 
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l^iLUl J-ncil l 










cj|j9 .in nipllg /i jfliinll jLaiiJJI 




{ j^ i/w l 4 . C > 4 ,id 4 i/uj— a/La/^fl ^-AbLdlJ t 1 (d^L-JkJ (J> ^ritl £^3 

c3>UJi ^-4 (J_dJL> j^ua-4 ) i/v-j_-a/L^h laj^A^lII(J>^ <<o I_ 

. visa wjI^ v3 ILai I (JwOc $-&J) 'J ‘ ^ £LjljJ |4J l A ^—*. . ..(i V l^tl ^ua ^vilLaJI (J^C-LdJ 



(j U * « ~^ l jL^) j.-«— 
t—< J ^ lW_ >■ (j —a 

i/u-4 ijj. ^ 4 C. 

l>i ^~~^3 <• 4A-c^i—<< J|_3 

♦ J3-^)I 


4 (3> <<0 dtl I Jjb ^ 3 

jU_^ _A_OJ i/v-JLo^C Ljl ^ ^ * 

IjjJI J5U-0-* JL-J6-C 

LjL^JwO l/>_ 

5j^-i ) lLIjji— r. u -l,. u Hj ..<3— 

~(A 

l Q.ys _Zi JLJI CiULJI 

l/V Jt h ^ ^ jL_3eJ L) Jtldl ^4 

oi *AjtJ cLjULJI dJJb IA—3eiL*-4 

. ^JLj 




4-t-J / 


£^4*5eJ ,j—« (jL*_ 

^<J*U y\ilLa]l (_3.lT ^<<*\3 


4^ *>-J u3JL_dl j_4 iA-^-SL-Ji .1 j( 

43 —Lc, lj—45fc4 0 3 ^ J (jl 

4-3 J^JI (J—Cr Jjfl-^J LA—Hjlj * ^ * A 


A3 4_J^JLLall ^lLs _txJ!) 

^jr s u\—^saJiJ dJUb (J 3 ^ i 

\a^\ .. Sj—jUs?^! ♦♦j/V 

(^^St)! 4_3^J|JI (J^l 3 l/> ^\a tf |) 

J 4*3 /Ca—- jjUia3 ...a jL. 

jLa— 

outside of) c£>^dt 
. (the Earth’s atmosphere 
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iLydl Oljblj9 ^juJI (jjj jUluulXuiUI 














































luIj 9 .in nipllg ii jf IiinII jLaiiJJI 




l yc, c ^a-JLc (jLuo jl ^ 

tLA-jjUia-ill jLs_5^1 /\La_^ul^J C J^^LSeJl (jUI LjLa^JLstilj l^lijULo 

jL»-*.toL.,J Sj^t /\La-aJ^J l ^Jr ^ \ jj>]l (_sl JLftSfl C JoeI_^u! c LJ^ftreil jiuJ 

. ^\V~l d~ lt ( l J)j) jJ-£==:>;: LjLo^JIjL^ ^LlJuLa/^f 

Lj|j*jlW ljIjJUs? / Ju-9eJp-i Ljl ^ Ljlj^jlW ^_lj : bjljJU hU^ 

^JLc - <*t"» * * ^t ^j-C oULJI c iA rt /*>)2 Lfl-J ^opeJ jLJgr> (J3 iy'4^~3-A 

♦ jSfl 

LL^jUSt/ ^uUai uL £sy> u\jjJ+L+a 


(Outside of the Earth c 53 -pdl ^-JU-c 1-juil jMV; ,,03 

.. JLpd( Ijla^bL^ -jr l^a^t ^u^Lu^ljL^Vl t atmosphere) 

j c^p r c^p9^^fl j-> l^jl^ oJU- .(up”! pL> ia j * d * 

J^Jj^ ♦ 2^3-^ A-J cdiVL^aJ^fl ^ c AjlJ ^j-C (JjLo t lA A 1*1 4e-A 

(, (J 3 —LA -j^LU^lltjl 

5j..^JL^.<.<.4 t/V^h* * 1 £L.4 <.<.<J 





djyJI ^lyiixl oljlalj9 ysuJ\ Qn jLsluuuuuuUI 
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cj|j9 Mi'i nipllg ii jf IiinII jLaiiill 


: LfrubJu JU ♦A^LuaitjUS^t jaiLa> Y.Y 


jj jG (jU! cjljLuil : ljIjI jAI 

\ _<JJ j\ _'I ljIjI JL-A £ *V *s~i i 

Ljtj.* LjljJlSj (-* ^)L1 Ij 

♦♦1 6* A L^J 3j. &?r\ J 

du-o- j_ 4 ljIjI JlJ.1 c a il 

£cia_^ ^j—C L^jLcUjjl 


L^p-^jj (altitude) 


a_ufti uijjai 

: (GEO) 




dULp «5^p-^ll jLc3^b» ^lLo. <m ( j^^ ^W** L-j^2j) I jp- LJLc.^ 1 c ljIjIjla 

laIjIj J Juj J c« L _p?J^fl L)bj^» M bdLH*^ d_9^_^ LA^J_ JJ Jj LjIjI jdJ 

i/\—Lp>-4 0 _L^Lj> - 4 ) ^c^lLs. 

(j-u ALa)l jLd 5 ♦ ♦ ♦ ♦ <■<■ «./Q A<J 

} ob iJuJLsdl Ijlsajj. ljIjI jAI dLLp S^Lc 

cos-<-a)l lj!j^JcvJI j ^ju dU>tl jLcsl 

. iy\-pp^n 3j^=J! C iL^ad ^-pkJb 

* ) <j—£- jLa_3 j. ^‘vt.l jL-<j3 v ^ 't 4 


*11] L 




CJ^_JpeJJ JU-^JI (J—A LjIjI J_ > 

obi * *1_ ^ t_* b-*b—^b (north. south) 

^ ,«j L^> C (west. east) <3j— cJ[ 0-* 

t 3^JL3t4 i/v-J^a) 3^ ^La—a/ {Q.U>* 4 i/u_ AsaJcp 

near polar o ).~ ^ 

> V*>>- it i/v^——i-ujJlj^)1 jJl^ (dtA b to > dJAj (.(bits 

J J JLaJb c<^— J^Jpe)!^ _AJ! (J< daJjjl (J^\_J (J 

> l_4» C(Jmu* _AJI ^C4 i/vJLaIjJLq dljl dJUb (j—o 

ci/v illaJiill dlllj la— c>l^e)l) itl dfdLsJl < j -_a (/\JiLaJoa 

c i/Vi a <dl (3 ^ t^ dUJJ i/v * < n itb LpU c 1 i^^jr A A ii*C ^,1 a <<<tl a ^<<ti ^ 

(jA-s»_^ ^3j>j) ^tl d?i_id I Jj-C c t/Cpb 3^ld»| Lq^o c ^ p Lo3)l dU 3^ 

JlLc. Lo^ 4 Lc dj 3 1 ^ cj^Ljl 3 JLx) i/uLp»_<« A ^ t-» 1 a (/v^b-A J_ \£- 1 (. LA-JdlLa d'^.1 ^i j'jua ^ i C 
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iLydl ^ly^l oljlalj9 ^jlJI (Jjj jUujulXuiUI 





























luIj 9 .in nipllg ii jf IiinII jLaiiJJI 




AAC-j)l c Ljl J\ *~tl J_^ 

3jjl y^A DJLC ^ ^ > 

^Loej (jJ iyJLs&ll llLL) j ^ c 3 A>-[^ 

. 3j<) ^It 

A>^J LJL> * 4<ott jl_0-3^fl p- 1 £ 2 - 3 t-A 

^ ^1 * ^\\j a /it! 6 | L *j* oljljal 

^j —4 a>^ ^ * M>- cJ^laj VI_*Au .iJj. v; j 


«A^L^^JI^)l 4*^X1)) * h — I ^ A ^ t ^ ^_LLa_J^ 

oLscjIj ^ ^ascending pass) 

1_<9—^3 DjI J_ a tj _« ^—jLIII i_ a. _^ajJI <-J^_Jo&]I 

. (descending pass) jL*it>» 

c (j-noq >UI ^4 IJLaIjCLa l "A jt jl. it I (jl ^ 1% 

^U-sall lJJLjJI JJJ>U J L-*_1L*JI Oj)^J cL^aJI )^ >—1' 

0 Lc J_<sCoi_> (j\_)l LjljJt_r.tCL.<.Xj w (j-bjVI 

(j—^ *All 

^lli! Jt 1 „ 4 t (i/wd JJJ 

(J^_^==aJ L_a JJLc c>U d 9 ! 1_ 

Ci/v-jjl^eJ Ljlj-aAAAolJ Lal...AjGI^-4-a ca^ca^oqA^JI 

L-)lj. * *< < ^ l * C-olJ d ^ 

j—* £—*-AJj (^jlj_5eJI) ^La—<J*ae_4«J (jC_II 
5 * 11 vl J ^ ^ ^ ^to * 


^to 

<>> a t l(j|j)3^ JJL^ 

?rV~> y/< ^ ^ ^ Aj^a G-j-z*' j Ljl , 1 ^ 

^ 1U» A ) < ^ ‘ r * * j! /^jr 4^aJ ^!ji,l ^j-SeJI 3-^3 

^L^jI JIji 3 (Swath) «LA^eJ J_iIlJI/ lAJ*-SjJ I» 

. LjIjrl^^JLc^zsJI ljLLq^ l !> 1 j _ ?**£, (J^J 3oeJj.—^Jl 


oi dtl ^11 L_dsaJiil jIa^ aJj-^eILj “j. a dtl” <3t l_ 

4 jJlaL-< 1 oO JlLc CJjJiJI dLscjL) i/o-ljl 4j o JlssJ AjI ^~*3 A 6^* Jjr A ^tl ^jLs C c3j.-k.:J< ^11 OjJkJI (j-o J^-G 

jl u aJ J^j _a (d ^^=4 DAJA>- i/o»L-u.4c4 ^ 3 It \j\^-—>y^s3\ DAj 5>3 ^tJca_ uj^ j-o 

3jj| ^ (d A ^ J LaAjlJ (.(JwoL^aJlj ^cLa 44< kA^LaJtAj^ a ^ It ^jLge^^cJ c Lsl^j ■* 4 ^—*j “*-3 J A A ti 

. L/O^l Aa 



cLyJI oljblj 9 ^JtjJI (yn jLluujuiIII 


36 




































Cj|j9 .IN nipllg ii jf IiinII jloflill 



SjjjJI fa & a a a ^ *£9 

^4^ ^_^3 J)l <■ << 4 J)l—CA^-ljji. /ft ri It 4lJ 

‘£r\~> w i ^ ^_UJL> J_J Jl5fcJ^ cj_0-dJI 

(J> >0. J> >0> dtl (jl_3 LA— 

IjLs 4 jl__ <,<.A JluU 1 _A JlLc. */Ojl jd .1 4 _ i 3 

^y~* y/ ‘ w _1-C _ 5 3 J_stlj [a P> d *tl (ju d 

8jOuLo<a j-<J-d)l doeJ (Jj ^ 3 dt-oej 


^11 4JLa dL^bj! 

. (Nadirpoint)^U2;tltilD^3 j 

^jUI 5jrtJaJI 0\ laI^^^-a t—oeJ^ 


j_3 _ jj! j-4 8jj3 lJ._a ^ \ j, tfti 

«8jl_jjJI 5 3l_d 1)» (j—^ A 



^Ijia^J JL-L»i t (Revisit Period) 
j^jdl ^ c4_o-^ilJL 1 _L>13 jL»_doL-ul 

-La_>3 (d—^ (J —* Jo-L^cA o' 

SjUijJI S^Lcj tj-Aj J cl3j^JL) 

. J-3.. dl) Jojl 4ll 8^.4) I ^A jJL^I 


UaI 


jSjL^JIS^LcI^j 


I 1P> a. J L«44_C. LA-^l^- t L-)l d ^ ^ 3 4__*J 

jL.toLjl LA^alj^a (J^La (.Ljlj^o 8 4^ LA-dlaJLa 

. (jl <<0^3 jLjioL)' LAJLjLLq^I Jj^OW lAA-dJ 


£-23 JUI (3_ULil CLA * An dtt Ljljl JL-tl ^ 

«lL>U 3 tyoc-Oj <41)3^ ua-jjI^L-wj^I ,j-4 <S^~* ^ ^ \ *r jcjl^Ld-jj' ^ 1 c 

. JlLc s <jj* c_jjrl23 ljIjI jAI (jl t4-p- cL aj-J^ ^SjjUdiJ ^.j'jOlJ' 


: c c^ut^aAl ^iJdl T.Y 


1)^^ LA^aJ -^3 ^ 4 atjJtt <- 344 ]! 0^—4 yv^i ^Jkl L-ok-L) c ^jiaj lJ ^3 

Aj (Jv)( LA— cl ^aJI la^L-uJl' til) c I 4 -J-C (J^ ■^3s)l (j^a-4J ^v)l (J—M^?LiO)l 4 JjLseJ ^3 L-^La 

LA^l L4O0 <j\ ^An*l <<i ) c (JibjSn ,j-0 5 ' J\j^==> La3 1—4AU0 ^ 1 C 03 ^= 5 -) ^JnJI Ljlj.^ c 

(JrLo ^ 1C (j-o 44LjJ|j ft ^ ^tl JljIj La (J)l3 t (J^l (J^M^Liiij l £ * ^) Jf (j-« 84 ^ ^ 

^j-J 43 «^L 43 - 8 )I 4j!j» 61 4^7 u\ 8 j->lL? (JrLo ^JLc (j-« 44_J^J c4jj <<i) Uj cLA-jjUia-d)' 4*1 ^ ^—%yA 

(_JrA-o ^JLc LJj^Lo/ 181 Jf c^A^-« djtjJtl ^ j 4 * ^t ^ l> 84>'[^ 8jta4j I 4 1 ^ ^alj la)^3 

(j <)at I 42 L 3 J 0 <u) JUI LA^l—«JLi j> cljIjL—cJI j ^U! jw^-yv., ) dJbts c 8 j-)lL? 

. *^sl\ J| la-^Lm^)' (_^4J 3 jJJI ^Jb IJlA 3 c 
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AjyJI Oljblj9 ^juJI (jjj jUluulXuiUI 






































luIj9 .IN nipllg /i jcliinll jLaiiUI 



Spatial) i/v a j La ^ 1 c 

3 ^Resolution 

Ljlj.* *<<*>■ It w \-jjL£==aJL l^- 9 jJI Dj. ^^ ^ \ 

la la Ja 1 ^ JCs^a O ^ J —oLL»_) la^JL-aaJI 

C? ^ J5>)l Jt-« o * " < "* J u/^_Lv_*_a 

^(Instantaneous Field Of View - IFOV) 

\jy _ J 33 T 4 (J> * 4 _Lc 3 

^lLs. ^ 1 C _uJj ^ JL-3eJ 3 ( A.) JJH —<*oL *X 1 

dilj J* *-* £l—<H)l 3-* U^D a <JL-II (R) 

^_JLc. ^ iiU>*tl 1^1 t ^ iy^-l <<<AL_jl ~J . la t*> 1 tt 

IFOV * C : (3—3j»L? q—i c Vi 

~ j3>^ (_Vt* 3 ^ iFOV3 / 3I» jj^3*^ 3* la^I< uAl (J-* A4 c 


,~,^i ^jl^j 3 c (Resolution Cell) «^L_£jJ!ojl^>3j» LA^-1 <<<\J OJ—Jb 44J 

J\^=sl 3I ^ijJI 5 Jl>3 Lj^C-eA ^Jr 3 * JjiJ cdd^ll Q^ ^-yJ (j! -OeJ lil) JJ3 c J-» r.t 

I 3-* (J3 ^ j jJLb c la^jJI 3 jl >3 ^j .4 jJLu» 31 ^ 1^1 U!. 4 jjj 




Li J-stJ 3 ^ 3 ^* "“*^33 jt a 3^ ceVj^ (d ^caill I l 3 ^S l A 

I (J3^a^3 * ^Jjj) t^Lci 4 J 3 5Jl>3jJm^ > I Cy Jb 3 C a (J- - - ‘ <: ~~ v ; ^ 533^11 

Pixel)(J>dl| 3 »ss^-gila 3 ^ /vLi^-^Lal-ocj 3 -^33 ^o-Lujo(J»^l«j 3 cJ^ ^ 

CuL^lil cjllil -(Spatialresolution)^tl^ 5 jJI g-lia.^.* a 1:(Size 

(.L/JL^l^aJI 4*rU» //.l^ 4 /tU* /i*rlt 1033 -^ 1 ^ (U 3 <. l 3 ^- a F 1 *^ ■* ^*r jJI 

d» 1 a(^^JL*JIj 3 C(j^ 3 ^^ 1 c^Y 4 x ^J> 3^3 

6 » 3 ^ A ^ Lol wLA-^-j-dJI ja rt > 3 ^-LoJ LA-vjl^aJLl CXSJlJI 3 (J>^fcC^a>dl 3 ^ LA^Ceil 

- CaSwUI 3 ^ * (J^u^AJ i^dB^eJ $33 <st\\ ^j^yCr ^LLj 




djyJI Oljlalj9 ^JLkll (Jjj jLslulXjujUI 
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cj|j9 Mi'i nipllg ii jf IiinII jLaiiJJI 


l^jl Jl a j c 3j ^i »l i^l 1 ^ 1 * «^U>~ WJj) ^ 

l^jl 5 j\jlj ^> (j-o j>j) Lol c(low resolution) ^ a >■ * ^ 

^a^ojiie^lljU ,*1,^1 3 j 4®4 t Jlill 4^3 -(high resolution) ^JLc35^jl 3 jlo~ 

1^313 ^llJlj J c (J»-^?l fl~tl (j-« <Q> fl J A3 £*-OeJ ^ ^ i^JLj »A <i ~~ v ^ 

la3^ I 4 J (jl3 c 1 a 4 ^ 11^)1 a»VI 1 . 4 ). (lj!I^\.^Owca-L<.<.JI ljIj. Z* c. ^]l 4 ^j)l ljI3 

LJ^lj ^ <v 1 t j*lc (J^^adLj^ c ljI jrl-a^Jd-^a 3 J^C ^Jl (^Jrl-o “V’ ^11 (Jw^aJ LJL>-) jLLa! 3 J^C ^3^Li^ 

♦ 1 ^ ^ JL>0 1/\^ Lui L^ C i/v^b^Jl 

^ <uu -^ (. 1 ^ l/W rt ^ fl )l Ljtsl—^ J .^3 ji^^-tl j|l 5 j^ *aJI ^3 lj! 31 dtl (J^J ^.* <,<.jJl L_aI 

J cJJ j3 ^ ^ 4 4 , 4 4 4 ^jI x, d <oj i/da-J^a^ dJLlA 1313 i^Jj) ^«otl ^jLdLa J)i r^^ujJl d JLaJ 

. ^ ^ um ^ 44444 ^JLc ^ d *a 'dl Aj^La ^ J ^ 4j^L? _La_J^3sJI ^3j_^ (£I <J- 

(J*do ) IJ^LsL*a LwLjJLa l^) (jl <JULj c^n toJ^3tt)lj (J^J 3J^LsL^all L tujJI ljI 3 to _*aJl 

:0 444 :(J^-a ) rt a 1^1 (Jf^ ^ J c_^u3 1^1 ^\jl dJUL) J (. 


: (Spectral Resolution) ^.uLJall 4 jjJI i _t 

I ljL-sl^j'^I ^ t wa— d-vLail ^oLar*I ,j_Cr LjLoJL^aJ c (J> ^JlII ^3 

^3^0 ^l^o4rtl^ (J_ ij—A J_jJ-s»JI (J 1 - ^_ij-£=a3 l < 0 . <: —o ci /v_j^JLLail c3lj_^rto /« 

J 3j>3_^aJl 


(_tl^ U1 Jl3bIL 




t LA-o-^il (JI^La J * (_^lto ) 

_ ^y jdjjJI ? Uajtil ^ i/ucjlXl 1 ^LsttLa 
£<) ^«otl j^l j3- ,.a>L) c jdaw^J 

i/v-^J^JlJl ^.ljw^_5tjl (_OeJ oajlJo 

.UjL« l3j^a3 l >4 - 

(Jdo 0^1 l31_13JI 

^~~ v a*! \ V j 3 3e^^ll 


J^ll lj(_SIL.JJI 


< j^ 

j*l J3bILu/I ^11 ^LoeJ cLA-j^^il 

o-^il (Jl^LaSf 1 (3 


(SpectralResolution) ^ *to ^a3^ ^3 ^Ij l .. < t iw.»l ^)l^>- ^1 ^ dJjJ <. 

♦iy> a ^IA.^0 (Jl^lsai Ljl3llaJ ^1 j3e-L-aJ ^JLc jL> dlLu>Vl jL^>- 3J J3 j-C l/Vj* fl JaJI ^ijJI .^1 

. (tJ-jsi) 3il,/—o-^i.1 L>yi (»! b * L-^JL^a l j a ••■ 4 a , J% Cj$\j L-«jL^a3 
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cLyJI ^Ipiil oljblj 9 null ^AjbuluwUI 








































i-iljo .Vi'i ..Iff llg /j Ifli.nll jLoiiill 


3 j _j^L*! 

£3 c 3 LUj ^5 j _« w i ^ la—o-^JlI 

dJLil) wa— j-i-jlaji ^_s jJI . ( 3 — 

v/V-j^-^JLl (J)*z£ Ij. U > OA ^ *J>3 

c l ^ iiaat 4 3 ^ l ^ jr «t«t A 4 ^ 1 J Sf yv-^Jwr^ ^«A 

^JL^aJI _ afcJ^fl (JwOc cw_J 3—^=4^ 

L^ajl Lot l^jJJ £ 3 

£3 (3^L_J ^3 LA *U La£ID1 (J>T <<T) 

lyw fl la 3^ 1^1 (3^ * Jr J A ~ * t £ x ^ t A c ^ *jtj 

LA-^ Lit iA_dlLsJI (Joe-u-uJ l- 4 >| l~*,-x>- co-Lc ! 

(3 LAjt 3 ^ 3 *—^^AJ A LVI 4 

(J-0L0J l^JL^a-oJ ^LIL) 3 c3jL5- ^ 1 Cr 
♦ (/vJlL^IJ 

vvJlLoca LtslLaJ-) lA_u^LJI LA^lDt (JwOe_Li ^ 1 C SjJuUI I4I c JuJ 3^' jL—<loL^ft 3 j 4^4 _L_*_a 

. UL^f I4JLC |0_L^aJL) t ^3 ^.3 c «i_sLL>Sfl S^JLatH *>>3! - ^‘t 334^-t _ Li J c LA-o-^Jkt (Jt^LSft i jjh 

hype -)la <3 tDI ia 3 j 4 ?^ 11 **<* 5 j 4 s*- 3— 0 ljjl^-i 3 .t?~*& 

^3 3 a]I^ 1 c c iA^5-j-3altiA-j-i-jDILL-ilLaJJ!uLL_oc Lj,,, 4 w ^3 c (Spectral 

dLD tA-JljiJt LA-j-fi-jLaJt la 3 Jilt yOc-JL) haVi ^h-o^dt CloeJ lLjjJlII ptj^o^Jt doeJ a -* /?. VI3 

.la-cJl.<LJI I4 **■ jjj\ ^ 1 C. £.LL) cla d L•vl.l cJbt 3^0 »X_J.Lat-li (_^VJ jwj_oo—^ ^ . .1 414JI3 

:3u£LlmVI uLuL^JI O.T 

*♦ - ♦♦ 

Spatial) 3j3_^U la_jjL^=x1I la^jJI 3^ y^-^t «(J> 3j^*a)tj c_^_3j3 3L=a 131 

3^^»3 (Radiometric Resolution) LL^LUt ^ 5 ^ 3^ c (Resolution 

. la 3 jJI dJUb ^JlscJ lL—a>caL> LaLAjjj. ^ tt la—sIDI ol y Sj-x tlCLcul! la-j— u/ Lo &3 c3jj) ^ A^A^tl 

. laSILJI 3 »/t> ^ y/ ‘ ^ A L 4>JJ»J^ 3 ^ J\a. 4 jr J 3 t l^ l^^^ 1 ■» ljLoI * A II qaS^ 

IaL^ ^<<dt kXjJ^j 1 C jL^eJI 3j J_2 LJ^h OA-^L—Mi^n LjLu/lj* tl la 3^ LJ^Ij h ^~~^> 

. LA^Ljt^uJLi^i UNJt *t L t >%olLttl 


0.4 |jm 


0,7 iiitN 


Black & While 

Film 


Blue+Green+Red 


0.4 Oh 5 0.6 0.7 


Colour 

Film 





Blue 

Green 

Red 


















































cj|j 9 Mi'i nipllg /i jfliinll jLaiiJJI 


* (j-a flijl dJU jUbUb jj *Ub 3 .^^-^JLl ljIjLUI 

. (^1 (J ^11 


_jUl)I j^UaJJlj al a. aIiIun*■ xieiiUJ(bitS)oljL> 3 JI Ij-& 

. (Binary System) 


^j-C. <JI l a * ^.4.| l3l C Y = Y = X C- Ujb 


_>» J^aU 

J l * >b L. aJ \ 1 * a, 1 *»■ i //J 131 
. 5 Jl^lj cU JbeILa/lj 


^0cJlssIL^.<.<XI (bitS) lj! ^j)P> *<<tt ljLj^IL 




lUU Y0*1= A Y -illj-jb t ^ c ljIjLoJI (Jwoc-tuHl a dsj A ^abc 


Ub 


. T 00 ^ (j^j <.la^U« 

ciA-yxij ^v-o—^ "1=^ Y (J5 ^ 4 1 "« y/o-LU.1 ^Q^s-dJI ^JldlLb c ^ ^ U d«J 1 131 

. 5 <j\^.,*——> i/o-j jj i/v-ccLsl-Ju^I oULU! JJb 

^ 2 jJL) ^ c ^LojJI» (J^JJI ^blb-r^-a s_) L>-J l ^ 1 ^ a < 3 . >OJjj) LjIjLu 

- Y)(/v^L^i/uc^S) s ^ L?^ 1 ti^ ♦ 

IJlsbJ c^tLaJI (JwOe CsJ A j*jbeI_U 3j^ <y~iS CsJ Y j* Jbeb U Sj^-^ ^vJjLlLo Jj-C 

♦ LA^.C^bt ^>^1 L_)UUaJI la 3^ IjI^LJ cJJi ^ c b&Jwi_o$J Jj Aj ^£v)l rt dl l/vj A 

:2u^jjiasjjn.Y 


«3jl_jjJI 5 ^l_d ,j_«j» ^_ILa 


Us 


^-—*■ 2 i t^» ^ m dLU Uj 


JU^y«j_UJI»USj.^: <«s JUIUj^ojJI3 jl-IIJ 3 -Ujy^t. 3 ^jlJIj C (R evisitPeriod) 

flUJ JU jJI jlJ JUIj j .j^UI 3 jlc 3 jUI lUUG 09 -^U U 3 :Lxj c 3 UjjI Ju» 3jj 2 

. daII dUb iS3 ^ ^j- a j- ^ ^ i/u_3^b ( j I i»Jl<j ._/v ^t-^> it t d ^ ^ ^ ^<< <> <u^l\ 

3^U)j c3j3UUl ljIjIj-UD _ 1_&_ ILj _II _ _Ul (_)_>■! j3 ^ t j ^ 

♦ 1 ftI^LC. 4 .^= 3 ! i_|Q» A J ^ P>jjJ>l t ) oM In. tf Q^fj ^U^)L) (_y_S«-!*Adll LA^i 

jr s^alsJ c L^J tA-^LseJI jLst—Udw^fI 3j^s»l 4-o-^J L^Js^a> A J u^LUi jUs^fl ( jia_stJ (dU>X 

♦ ,y\»faAoob» ^d! L®3-J ^^La*<-3 iS^^) cJ" ^) CJ« »^» d It ^ LA dP> *tl (ju tf ^ 


j-UJI ljIjjl-5 3 jl_c ^^JLc * 


A/VI jL^eJ LA-b-AjJI l/U-S jJI (jlS c^— Udllj^ 


♦ 0 ) l 1 ^j JJ 4 ^aJ> (Jb-I Ju)l ^ LjjUobUi _^1 (^clUll 
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AjyJI Oljlalj9 ^jlUI Qn jLsluulXuiUI 































i-iljo .Vi'i ..Iff llg /j Ifli.nll jLoiiill 



* a La ■ * 1 a '^* 4 v c 3j)J_1)1 

C lA-^JLL^Q lA-xlaJ Ljlljrl.3 ^ 1 C ^rL> 

. JLxJ ^J-C. jLat—^oLtx/^l i^Jbl J» 

^ L> >1 t i/V J* d A^tl CjLil^ali <31 I 

(j^~~^<^J3 (.cL—S^JI jjij_ <jj I 

J^L_JlX]I ^j__c lj! ljA-Jtl)l dJUb Jl^j 

l^L)jLLa ^ CA ,d fl'^o i/y ^ I dj Ljljfl^ _ m£? 

DS oj ^ 1 * ^ cl *) 


" 03 


^JJI w ^ 


(JjUl lj)I^L sLXl! q ^L»~ 


. jL 


<j ti 


J.I>J5^JI (>c 

t 4-l£lJl 


3 t «oULJI ^_4->» 

UjjjSj CJ^u_uo4 

_(IIoLfauVI ^1 Jodl—ixAj ciAij-j-iLall LjlclL-L) ^_Lc. 

. 4 -Ja IjLL^a^J 

jISjI (J* ,„r 

J. < << a II ^j> * rt J jl / (< *1 *1 /i tl^ ^ *L * ^ ^ l L» Jt}| (^JwLa) iA-xS«u]^ L_j!^ 

. (LjLLaJI <^jlj«4_s*JI i d>-jJI (J>^La) 

: JU£ J> J^)jt 

^L?LJj di—lij Lj J_5tJ L« 5 ^rL» * jjfJvJ* 1 ^ *>J LjwC 3 j~oS L^o4 ^ A • 

. - a ^L»»•*. il ^JLJI ^ ljLLL 2 -Ll 1I :(JL-4 (J^VI "Sjo^k • 

j^Lc ^j-o ljLLsJI jLttHjl (JL-o ^ d ljLl^iljJ3-^ lajjLaI ^-LstJI • 

>4 dtl (JJLj) 4JLa 4wuJlJI l-cJj-3j ^-1 0$-?3 L ^ir? j-^LjjJI J^4 (\^s.?h J\»-* ^1 dicILu/l A J • 

. (SjJJI J 

:c^)l t uVi V.Y 

LLe^a ^ TT 1 PT^i jr 4 ^-<JI i ^ ^*\ j Jt J 

. JLstll Ijl^^^(JLLu^JI j*>jL3> j>U 4 tjj* j _3»_j (j _ c 

,j-^=5w<j^J ^ 1 >^rL> (j—4 (Jf) ^~">^L)^J» j^al]! 

C(l4J ^U- ^ l ^ <LLLo4J ^ aL> <J {J1 -& 3 Jlj) ^ 

(^ILfcuXl ^JLc^tA-urf J-*JI (/da-a/I^J (J9 C ( “Optics” 

. (focal plane) 

(J^ Utl j _4 ^_*iaJJ i^—u)La> tL—\ 

C>3 * *tl (3^ 1/V-3L—d»Sf I ^L»4 \ X>J (♦, ^ _ ♦, T) 

. ^Ijw 4 ^eil <_oeJ ^ ^jl! 




cLyJI oljlalj 9 ysuJ\ Qn jIsloujujIII 
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i-iljo .'iYi ..ipllg /i ;rli.nll jLoiiill 


c ia j**" <<* A * (35^ la* Qj £3 ball «la^->Lq 3 j»^ a^jLJI» ^^AbVI Lai 

jr J3 ^i^jjjH ( mP -£b^ c(<^lajJI (J3^i LjL^-JJCLj ) tXj^JLa J 0 ^ bLb 


•l^ 1 


£>j _ <S_> j* JlsC _fcAX-j lA^t ^u-dJwJI 35 —^ i/V-SL—JoSfb Jr jj (jl—S dL_)j«^» 

C|^_Lj-dJJ JI3 03H (j—« 4^_bjil £3 ball ^-Ju»3 <jol—ualLa^f (filter) JC_CjJ> £—a ^j, 

♦>ta d^ csl>\ ftVI (j—^ la *<<^*^>>* *tl la j>- *<<d**tl 33 ^ i/v-sL—3j t '~j ILlIIj^ 

U^[ l a^I I IjlaJ di]^ 3 t ^tbLCu 3A d LJI 3^ la * <T< VI jb ^«lj j^J<) ^ 7 tl 

. ^ ^b^LLLaJj.&^-^tl < d jlotl ^j_a fj—JJejl dJLJjJ (^ 3 _ 9 eil c_ 3 ^_ill ^ <jl_JJo=J (Jj_lOI CC_Cell J 

(j-a LA-0-3XI (Jlj U^U _ lu> fiJLa j* JlbC_£,l>AJOeJI CoeJ la * CiVt j^l JL 3 &H ^>b (J^JJLl J\C*y jj 

lajlxo^XI ^^ j^ul aax^J |j-L» \ ^LjJI /* 1L-*jttl ^3<_>b^Lo-VI 3-^a g - < - < xj j^jlj^ 3^ ^jr j* (*3 — %T ) 

. la <ux^a> •* £,lj~*»a&li 



jr jj 4 -JLc (_^JLLa-J La 3^3 c plj^Q^eil CoeJ yvit-CVb 3' Lj^Lc (jl ^ aIj (jj ill jr jj *^u>l\ 

L^Ca 3 *L*> lj^Lj^ j—^ * ^<>1 a \ C (Color Infrared,CIR) <,«L_d jljJlo^—iiJ» 

♦ £3 ^«oll ^yA t d 1 It “>-A 4 ^ 1 t^ A yu^Lt^ (Jj ^ , 'TJ 


3jj^fl 33-^1 la— o/L-lo- ^l^^l ljI d *L>tl 33 c^^LsiJi 33^1 J-d3 ^**11 ^1 JdCL-t- ul J L»3 

3^-CJI ijmJi * ^ pall dLL LJ j-^lsaJ t _ ;r ]LLlL)3 T3 bail LULccI la-j^jI—o- 3^ LaLoJ ,jr 

. (...Id^=kA3 jda^-Sfl 33-Lb^LfcCuSfl j^la_») LLj LALa-o&ll laC-oJI bJLccI 4 ^ ^jb (^bJI 
(J 4 J 3 -U la— ubuO- dj^Adll Ljl d *L>tl 33 * c(CIR) 3 j»-<Oe}! Coeb ■ * "Sti \ 33HI J-^3 ^Ai^tl Lai 

l^Ioeibi^a |CL> 4^(3 cL^JjbsJI ^Ijwoocll CoeJ la^ C^fl 3 ^ 2 -) {y* ^^Ij^C^J^-dil 
. a . + ^.Vl ^j , 1 ^ ^ ^Ji t aI, 1 A'‘4j j 1 ^LJb w l_— o 3^11 ^b^J-^^lj j- M w) 3 jjSfl 3 ^ 3 l^b 
jdab-l 33^b>^“^l ^ 3 -ball ju^sjU ^pJI (3l JUbVl j^laJ3 -JtP j-ajo-I 33~b la^JjCJI plj^oobl Cocb 

3 ( 3 !^ UjIj ^LbLoJ l * An *» J Lq*a l3j 3^I 33^11^3^‘vSfl ^3 _ball j^ajtJ ^11 Lai 33 _n^all 4 ^ 

3 J3 1 ^ J3 ^ 1 II bi) ^ A " “ J dJjJ 3 c Llx^t l^Jllb ^ij C I4I - A J * J ti 3^3-I^L i/U—uuiL i 3 ljjb^fl 

.L-djljJI 4^b3-UI 
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AjyJI ^ly^l oljlalj 9 ssuJ\ (yi jUujulXuiUI 



































luIj 9 .in nipllg ii jf IiinII jLaiiJJI 



jr LJ^fl JlSe-iL 

l —« L/> d l " 4 


V 


c LA-M^2>J^n t \1 A \ 
LjljdlLaJi J)(. lyOeJoeli Ljlj^lLaJi 
. LA^il 2 l1I LjL-^u^3jJL[^ (J3 J—J 

A LaJi-lJLlJ i/u—Ij*C 3 J 3 -dJ> _)$_^aJI 

^JLc {£() ~ “*■'i cLlj_)lLaJI a to 

JwtA- uaJ J c rt *tl ^j-4 J^Ajk-ll 

Jl A^-LstJ (Jj) J L 


3 Jlc. ^ 1 c 3j5 ^»tl 1 ^t-> » 4 l JlS^L} .3 j\3l+g> t-bl jjbSf c a 3.^2 (J._^oL3j 

J A <<Q ^3 <<Q *tl *Ui! Dj^jltotl ^ a/V / .t * JaJJ ^jj-JI Ifl * 4 

♦ ^ ^ jr J 3 ^ j tl fdL^ 

J jl-JI^ jr jj *^ul\ t/eJV Co 3 >M (JL-St* ^uLreJ ^jJI ^Jb «la— u> J-sJLl J 3 L-JI» 

i/O-L-aii dJLd (A—rf-ud-*JJ -Lsl-JI ^Ij l A 1 * 3 (*-* ^ * <d0 J ^=3 ljT^-OwJllLa ^ OT 3 A Lol j3fiIL-a/l 

. Lb J-*s>3 j A J (J\M (J>-M^l 21 ^j 3 ( j^aJ J <.(j- 3 > 3 ^ (j-« Ao* S 

^Lj^jLi cj_i/Jlj 3j. ^‘vt.l 3j_jlLaJI a 3 1 ^_Lc ao-L-^uII dJ_Li J_ <sJL*_i ciLJj^a 

(J> Mold.CtJI (J^-iU -1 £~ J 3 D yj ^ A J (JvJi LA^L-iu^J ^1 ^j 5 1 

A-jjl-£==J 0 a 3 jJI 1*1)^ (.p m 0 4 {jA (JbSl L/> J—(jl ^<otl rm ) 

. j°>jj ^tl d^ULill 3 j -4 (3^ jlLc. j\juLi 3jl*J L*_*j (Spatial R^csoliition^ 3j>^^JJ 

Jr JJ ^J! ^ Lst-yJ cil_J3^ C«LA-J—^aJULa)) : *\ LAJ^cil ^ V~> + A L A \ ^ s 

♦ y-£t) *tl ^LjI i/v^t.Ao>Jlj 

UjlIc^U^H : (Oblique aerial photographs) « 3 JLjUI» LAJ^eJIjj) ^<otl 

L^jj^la-j 3 Ac) J_Jl! 3 jljJl^j 3-^ Jl uJLjUIj3-^1I ^vuLLi^ . M A j 03 ^ j 

. (^^Vl to>- I 4 J j, ^to j V) (JwJl .1 aJlJLs 3 c (o^ i h> 


^Ji3eILuxj dU-L^= c 3 jl>Ij 3j3-^ 3 


Jj. J3 4^allll (j-* IJlA 


a>J J—0/(3 (3^2-^ ^ 1C Aiell tuJ V ^^43 ^j-w JjUiaJ j J3 

_ iuA>\ 3 ljIsI uA] ^1^3(33^—) L^» L&j^>-1 c. 333 ^tl JI 3 I ^L.a, g \} <-3^—lo-^f Ij^J^jdl Jij 

. 3j3 ^<otl 3;^,) 1 A C 



cLyJI ^lydll oljbljg ^juJI jLsluajuujUI 
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cj|j9 Mi'i nipllg ii jf IiinII jLaiiJJI 



Qj? ^ J Lq j l1c UL>Ui]< ^ ^: (Vertical aerial photographs) tjJt 

jLs_£jLa/^t Lai I I 

dal d x,tV ^6 A ^ A |9Jj. '~' K lj^M ^^jJI I Jla j* JLstlLu^-J J t ^ <*[)*) JLxJ 

3 ^toMj I 4 L 2 JJ L> LJLcj (Ljlftj) (J^JLdJ £-a [Xcj _<jya JajljIHa 

5j 3_^> (J^aJ ^i/v-^ljJLat)! oLjjl Jl^-^l (3^3 Lp-^ ^ 3 <• 3j—)Ha)l (JrLa ^_Lc. 

i/V* 0j3llaJ! ^L)L) cUJIjI (. l d *t (-_>LjJi I 4 J <ttl L_)^M H A i l ^L*>1 A <ttl 

. ^a> J-\3 I dU3^ 



J)^ L*»l il 'II ^ ‘ ^ 

3j3lLaJI c u\-j— 

LaJ 

_iaisJI jr * 

c3-fltjlllil 

-^» *- ^ a ^ J L_£_La 

3^1 rt .til c <jl,3^^** 

£-_jlH]L) J 3 _^aii 

5dj— <J— ^-> 

cloeJ JlLs td 

L> 3^Lc j c3j^_>IL=l1I 
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SUyJI Oljblj9 ajuJI (jjj jUluulXuiUI 



































luIj 9 .in nipllg ii jf IiinII jLaiiJJI 



lXjljIHIII ^]| Xl](uy ^ 4 

J^all (J^l JlJI dU3 cZ *V _ 0* 

£rt-> "■ j _ ^ \ <j\ (j _<3wJa_J 

c3j—jlLaJI ji_ *<.<.a (J^__L? ^_Lc (J_ *L£==sJL> 

_^od.1 iyoJljJI dU J.^3 (3 £ J j A 

-JtD ^ * * si) * Jr~ (Ji* (3 3-1 jCiil 

^JJI ^Stereoscope) “ft-locil” jU^ 

c ^LstjVl —sleJ J 3 _^a]l SI-J 

^_.^OelJ ^3$_ aJJC ^ ^— “^3 

. iLU ,.W>^ ^(Stereo model) 

J^a i/s fl ^ jJI fl * It L<cSttJ /jg\JI L->1 fl ^ *h> dl «(^<) <<o <>tl» D J-)Ib j-^La_) 

dai /OjULa uJLJLb \y\ a a X~> /Jb I 4 J dLJlj (jl Ci/v-ol J*)\ ljL»^JLs»^JL 1 l ^U- 

LjLa/LJ& ^ 1 C I 4 -L 0 (d-^uxJ ^la-j-o/IjJI <i ~~~^ >> ^' jLat-dCdu^fl Sj^>-'< /da-a/I^J 

( >1 C Ao cLjbUJI i/s tdajljdcJI uij (^Jd-4) 1 ^ A t-» j il JjtJI ^ JwT ^ — a < s*> 

“■/> LA^l *<<t,t ^ Lc” _^all Jj A Ljl_a/Li (^J 1 Cr _ srtir tl ^_Lc ^4 

ljLjIJlj j_La^ JLc4uoljiieI <m\ c(Photogrammetry) 

c<—j>l ^a-J^ |/>L*> (i/s <<v ^ <t>-) J|^ ( b JwuL^J |^-cJ La LwJld 


L^JLJLseJ ci/v ^ A.^jJl i/JL^aiJ L^JLj^eJ^ 1_ ^-mu« Jj ^ (jLo-^fl ^jia_stJ 




A A ‘I 


Jl>^j 


«LjlilLajJi 2> X m " A jr I » L^JLc ^JLLa-J^ c LjLo/JlC 5 JLC 
dLJ3j c(Filters) ^JLikll ljU-4A*o-^ «r >j 4 (Multi-band Photography) 

. i/v-3JLoe^9 i/s a a X~> LjlillaJ ^tl 


(3da_J LAillaJI (d^T lc-43) t \ d )j-£<) LJ^fl ^3-dl l>\ ftj. ^ ^.1J 

^ j. ^^ a4 J> JlJJlscJ ^ ^11 La-a cunJlLo&a i/v-o-^-a 

. Lom^ > L*_a jj dJUb (J^JLsej j dU3 (jj9 


^^.aLj LJt-Ajj. ^t< ^L*-d^ I j^ 9 _nj JUI c (Digital Cameras) lj^I» 

^ JLs&IL-<<<J c^JL^dl jj-A V JUl^ Jr JJ Jls&Is cAA-i ^Jvll L^JJ^J ^j-C. IL^l ^ ^ t tf JLoeJ c L—jJ^jfL^aJI 

(Changexoupled devices “CCDs”) <>^3 «pj)^,L^JI» Jj-A i/\^eJ jdo i/s-yxijJI Ljl^UsL^aJI 
“CCDs” ^5tJ j^dJI yr\^> A ^Lstdo^fi (J> ^ J La Jl a C ^ A^j^^aJI ^1 * L-^ods 

♦ ^A |/s rtL) it,I dJUb L_£)^A-0*-^f Lsi-O A A t ri 1 «s> cl/s»^J^^J\^=aJI i/sJ^-a/ Jl)^J 4j)l^ 



djyJI Oljblj9 ^JtjJI qj> jlsLuujuiUI 
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uulj 9 Mi'i nipllg /i jfliinll jLaiiJJI 


dJI ^ 1 c £.LL> «J 3 ^ 3 <■ O^-*- 4 o ^Lbu v X aej 

l jJU) ^ * <0. i/dsa-a/I^J * JljdeJ^ L^LcL^sJ ^j- 4 (J^*-5eJ 3 >. ,-_^ 1 

LA* A ifrjJlj. LJ^I^jl 1 A '\ \ >1 ■» \l ,^>\i ( 3 ^Lo A l^A bldll^ I^ILcLvL^ ^j-^=SwOJ 1 A 

t ^ *,T^3I (J> ^ >iA^->I^^Ala 3 J>J 3^_^> to fl 7 l )Qj) 1 ^^IIlAj* 1 >4 i^Lcl la^ d 

Jl ri IdicJ “pixels” 3 jj) ^all j—* s>LL^ 2 l^o %Y <. j*a ♦, ♦) Y (Jj_J ^la ^ ri ^d> 3 

.r^Axr^AjOUxOU6^^!3U3^Lc4^=JjL>l 

:^Lbbtl ^JUbU 4^a)l gUttll A.Y 

*5 d3l aU> J »1 oljLJI ^L^SeJ ^ 3 _L) JLxJ jL> dlduVI 3 j^»“* (j - 4 d_JJu3l 

bUi^ 3&I s\jX\ la ad* 3,1 (j-uJijUiaJ ^ < < aa a j (IFOV) j\jlj ^> lajJ^) 3 beA d3 j-» ^oL_u_a lj(3 

jl 3jblL> JL - 4 ^ 1 c. * aU> iSM dUb b ^~~ v a j c ^La_^bkjSfl la-jjLLj 3j5_^ ^j—J 5 ^=b) 


c^JiilieA ia—. 0-3^9 j*! Jbd—a/b cbbL-JI 3-^- 

1 ^Jb^ ^multispectral scanner. MSS) “<di_ Jj ^\. 





43b 

^Ujdc^J ^ T *< < U LA A » tr*l > 1 

^L -"A 11 (J^—*-b^3 ^ pb.A ri v3^ J_ 

cr _lc 3^ ob» J3tl dj w ^d»tl 

Iv^-A5 c^-Sl a >, 1 ^ - a 55 ^ 

^^ball “jLil 

. 3^ ^ 

ji i liUiU j ^ w Vj^ti 

: (Across.track Scanning) 


L^U5-^=b 


CLA ^ * A * 


9 lo “>~ LA * ^ ft 


^bt dn 'A-bibbl LA^-di A ^~~ N jr ^ obejl ^ 1 C a C obej! 

LA dl LA■>• ^Lbi c(A) 3j^5^ 3!^ j^lj-S&IL^b 3 ^aJb (Jljb-Sf LA^~ (J - 4 ^Cse-<-u-A J^23- 3 ^ 

dJUb £rln ^btj^i la-jjLIj 3j5^9 b>5 4 ^-—\'Li^ c^jLCLo 3^ 

3^=> 3^^J5 ^db^4 la* d.xW LJ^Ixa c31 ^Co. ^ <<< rt ^ i^ILj doL^-Jt! J|^ “■ ^bt CLA * 11 

. 3 J*?- ^3-c I 4 JC 9 

3oj^J-s3^ 5 3y*J)J3! doeJ LA-S-dVI^ ^5-da]l 5 LLAj*^* ^<< d ]> 31 ^5^ LA-*—d^fl |dLj 

(J 5 ^ J .j 4_ud ^ulll 3 ^b. JL^9 jJI 3»34£d ^yA LA^5^^9 JL^^J t l^j LAJ^-^=JlI lA—O-^JLi 3^ b»Sfl ^jl 

(3ba-J3^,13blL3' 3-oc_djj u^bbj jN) d J c la-o-^JL^ 3[$ WVI ^9 U ^-*- 4 3bad! d^uL^o- b^J-A 3 ^ 

I 4 J Idl-do-Vl ^d-J 5 LA-*^ij J 5 -^ 4 _ 3 J L^Lj^-^sJ jdLj UA-^>J»^ ^~~~A djljLdj LA-djb ^Lc LA-J^-^i.^ 3 * 5 ^^ (J - 4 

. LA-JL3I LA^3btI,i 3^!>A b -4 --d d duV 
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AjyJI oljlalj9 ^jlUI (Jjj jLsluulXuiUI 































i-iljo .Vi'i ..Iff llg /j Ifli.nll jLoiiill 


JvijJI 3 J._r-) (jl ^ i scJ jlji_ j\ _I_ijjlj (C)JJ1_it. 1 4 U w ^ 

. (spatial resolution) ^L^=m JJijJI ^I^IU j <■ (D)j-»-t.:.'....,..o.U 

l^t-i it.«> (^11 l^-LmX! (angular field of view) (£)■>■» » ■“ » 

. (Swath) (F) l^e^fcoO ( jL?yCr S J^eJ 3 C LjL>J jJIj i/Vu-oLdl^ SUI 

(J^\_3 XL $ljh_J) 5£L_uJkLj ^3 _d_3 l^_s» ^ J 3 ,,,tl 5j_^-1 

2 —^Ij ^3 <H L^jla _ 5jLdWI c( 0 W*j °V 

. t>’jrv_ ■y^ => <<<a la A 4 (j, ~v dLJ3 3 t (°T»j °F ljL—? XL3 ^—*) 5.3M^> 

C <<<£ (_£\}l i/vJR^jJI (_3lj«L illc ^1 ^y^Lyl\ rf<o $ * *<< <t <Ai^\ 3 ^^ (_JAJ LA^l ^<«U 

^JtD i ^ 1 * a ljIA 3 -* 4 <**3 ' Jls&J ( 5^5 -j Lq*a c jlLc la^jJI 5 jl>^ i/o-Lux^ Lis.: ^1 ^JIclIL-b 

^muj SjIjjJI Sljll j*L3^Lvjl < jL?y^\ ^ 1 Cr [a£jJI 3j.^ ^<^<<1,1^jJI C 33 JI iiU 

-3 L* 3^Lcc“dwelltime” “o$^ ^j|^ ,„j 


. i/v^cli cLLuL^j! la ^^_3 - a ^ ^ ^t*»tt j} i/vi jJI c^-o- jj 


-II 


: (Along-track scanning) jUil 

oL»ejl ^^JLc Jo^yjX i/Jt-jJb ^ 1 C d It jLat-^toLfauVI la ^ it A ^/\^——^y>- L^sa. ^ J-Se-L-uJ 

^-^-3 c ^>AJ Jj-3^ j } l£JJ 3^ c 

^F)a .<<<Xl ii*c &^y>-yA t(detectors)(A.) Lj^ «la>-la^<) d^»^1 


i/JL>jJI jL^u-4 1 C (^66«t?*^) ^6* ^ ^ f°-** J (J>JI ^ c(C) LjLu/Judl i/vla— u/I^J tAj^^aCJll 3j^^JLl 

LjLae—a/U.1 (j-A (il_)3 \ Ja-i ^ <u^_3 3 

t (push broom scanners) 

■A •*- 4^ ^ .Vaj ; i .^>t I L>L^ dL_)3^ 

. I ^ 1 Cr I^jlS2 .lie ‘A "‘ IljI^Lsl-^ 

Lj-dJ (J^-Oe—^uJ jL-4^- (J^=> ^3— 3 . J 



3JL5~Ij la 3^ 3JL5-3J LA-^l3cll LA^UsaJI (Jw0^.u->3 

JvijJI oi^ o)liJL> j c (D) ^L 3 -^ 

^.Lc (, d _>3 4<ot' jl_^LJl] ^_^l'^-—vU 

c(J»»o& aaCvJI ^ la^JQI ux-J^oll cJ^— 

CS^I LA < *h>‘V la °>3 A Af-\ A JL_>3J Cl_)jL^=d 
. ^.d.xW 31U 4 ^ ^Jl3eILuxJ 


-V~S~>- (d ^—s\ (aJLjs- 
3I ll^— 


JLl La311a]I (d-J3_5tJ 

• tA-C^Sj 



cLyJI Oljlalj9 ^JLkll (Jjj jIsluajuajIII 
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1 -iljo .Vi'i .Iipllj /i jf li.nll jLoiiill 



Inslflnt nneQi^ 
Sesun Lint 


KltcCroute- Suttlilc Jio-n kq r ^ Gljw^a-a 4_1 jLUl J 3 —^ w 1 ^ ^ .^\ \ ^ ,.,t l 

la cjL— y\ _ C- ^*<<Ll y 

^E^a__ < <J (Jb_Oc_ttoLlI ^ Ju^jXI 5 j 4 rl i/v ^5 * ^ * 

^y» n\ 1 C la J la—*£>Ls 3 I la— slLaJi 

JE^a_ lu_ 3 L*^» c U Qj) _«JI ^j-aJ ” (J^—L?l cL_5^] 

ci/v— slLaJI ^j—a la ^ >o» Jl^jJ 

(j-aj lJ^L^ (jl_a dL)jL^= ;A^ r ^ Jl)L-^uLb-gJI 

w ^A_J 1 _ 3 &A JLST.x-^aJ (Jb& *<< J -ccJI 

c J— (J ^Bb t Ljl ^j-J<3LLaJ9 

la_* h *V~> 3 la j* >L^-> a la—^ lc3<) aO 

♦ la^cI‘ t ljI Ax/L-aJI la3^ ^JLc^ 3 ^ tl^tl (J 13 

L_d 3 »! J La-a&s-j_*-* La 33 _ C. J_u3»jJI Oj. 

oi^ c>^^l<—^UeJI^yJLc .L_^j^^B j-rt^-a 3 j ~3 ^- 3 j^jL»JdLJ 3 j t Jit 3 ill^dJUL&^—^ij LiJj 

4 JL^bJ^ JbiLn-a 3A3i<) ri J^">t laIIjIj la-^-^L<u . o-^ 1 C J3 3 j^> :J ^j-a Oj^jLsta 

^-3*3 ^ N j- J3 N la a.t*? it ( j-a Ljtj a >4 a I4I ^T *<<t,t la a>t*7 it <ji ^LC Jj£=b—JLj 

Jj-a*3c)t C*_5eJ la* /TiVt3 ^^JjXt J*^_ 3 Lj ^^|jr ^3*3 3 II jr J3 II >J\ _ <A w A^U»tl ^1 

CoeJ LAJt-^u^fi dUjL^B (Jwa^JLjJ -CLaJ w ^ ^T ^«<tj la^IbjV w ^ X-»tl ^IU» ill LoJ-jJ 

-^^<^3**3 Jj) ^ A A ^> ^ Uslldil i^ji A ^, 1 ^1 LA A ^* i^ldl il]LA^ ^LaJI LA>S. itlpj 1 A ^ LLAJljljJeji 

(Jb^B (JwOe _^oLI CLJLvB-LLa LjL-o/ bJ-C j^l j3eIL_tx(l (^JLj L-SLJgr>Sfl 2 JbjLLa <^!j^^Ji^JaJ! yv^la 


A t 4 ila|ilrlL- lihL- Of El t rlh 
h hL jhJiL-J Ml ntu- llriL- 

f UNtibnsonl CunrqH 


*b) 1 (j-a (jj ^ J JudB Jb^BLblll ijiuJ Jlstl Jli cli]3 < j^aJ^ ,3 J _ >• ^^-Lc j.xlo 31 La. ^ 

ifJJ3^ c LA-j^^Ji—uu^fl Ljl ^ d d <bL*>tl (_^IL*> *tl ^j«a LaLoJ L>j^jLb4-<-a ^ <ot l (_J! /j«a 

^g]| ^j-a JLJ JLxJI a ill 

ljLj^-obJ ^1 tA t jk n Lsi-a la^ 3■JgaJI cjl—ilLajJI 5 


) I 4 JJ 3 J 3 ^all JlL' aaU il l_at 

j^L^b^XI dJUb (JbfLa L-Jotll ciU3^ c J^-j^ 

ij- ^ A ti J. T\I *1 aU J 

La-a c LjJ^JtL^bJI la^UbJI (J-,tT ^ 3 . d-> w 3 la a L-» \l j ^-k c 1 ^ laJ^jm^ ^Jl 

l >4 LiA t yxijXI lax^^IIj rt tl (j-a b J-a (JwOe ^J» > LiU Jj^b^ l^UbJI yV^La-C. 

L^bj^ilji_a 3 cla-j-^ 3 ^^ c}L^<J-*-bx>^l l_}Ub^&a ^jy lj l^lLou^l ( 3*^^ <4 J ljIjL-j-aJX ^ a ^ tl ^]l”ol 

c j..*JL.<.<.a (Jb _<X<Jj^J<) ^7tl j^^A^Ll U^ljLal |^ILj Of ^LoeJ ^X^Xbj! LaJ-jJ c 

. laJ> 3ilall J3^al! 3^ »^gel] Sj^jUbJI X^3^Jb JLxJ ^ 1C LA5ejLstI,i la-^La-C i bJuJ^ 


(^^3-J La-a 
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cLyJI ^lykO.1 Oljbljj sjuJI ^AjbuluwUI 






































luIj 9 .in nipllg ii jf IiinII jLaiiJJI 





c LA-Jjlj*SeJI £,lj^_SeJI doeJ £uuui\ VI ft\A m "a * a U> <X^> * a 

. 1/uux^atJiJLtl ^Ij^-stll CjlSoJ \jyJL+L S $\ ^ji.1 £<) ^11 

£.lj ^-stil Ca ftr "i ^* /T>^n 3 LUj £rtn u\ Q-* i/v—^L sl-JJLI —iilLaJI jLst-uld^l (j, ^-—\\^ 

"* «fafa<^a> Jt 111 ^_slLaJI jl_a_ £oLoj 1 ,j_C (_fl ill ^ ^ * ^0 ^11 ^ ^jr ^ ^ * T ) _Jjlj-seJI 

C Ljlj^JU) rt U Sj _ * 7 t Lc/Q S^i _<uxJ ^Ojlj- 5 fc]l Ljlji^ ^<< 1,1 

c(3llalJ jr ^ 4^aJ>1 ^ t cfULi |Q> Ij <.u>^Ljl^uJLI iyOjlj^JI i/v— slLaJI J u^>jJ 

♦ 1^*4 i/UOL^Xl D^lj*^)l fl <tt 

































i-iljo .Vi'i ..Iffllj /i ;rli.nll jLoiiill 


...tl v 'J ^a]| mAI (JAa) ji *.<U _fc*ALj^ 2 -J La 5ilc j ^ ,^“tl 

♦ ^ y ^" i | L-J—(C^aJI ^jmA -b» il^ L-OL^^Xi ^ l m //<^l 1 X A J^ t (^ /I tl /ii 

djl^j^Uj< d>jUi (temperaturereference) b)(>^bu>>oj* jiddd 
^.Lc ^ dJUb (Jor <r> Lo 5 jLc . >-* ^ lt-»tl 3jlj^SeJI i/o-J J ubj-*-* J ^Jldllj^ idlcl * /T<l ( j_^J 

. utO^-da 1 /^ 0 -J ^ ia 3 J(_ b<o > o' U ' 4 ^~~ y ^3 L L> " 4 1 ^ 

JoejLdJI LjUjjJI (J3-^a3 tlcjO- C 03 -UI LjU-JJdj l^JldLdfdLj un-j-<_ tdJI 3jtjoJ! LjLo-JJLjl3 

LjL>JjJlj Ifl * C. ^dLj (J JJ|jOjCL^»I) 3jljOeJI c(_^JLcJ 3jljo- Ljt>J 


^a.tA « t -~ A * (J5 ^~~ v 4 (.1 SjljOsli Ljlo-JJ (3 j^ _m^)I 

LjL^/LSj t 3 joL*-a J! ^IdoeJ c l^J!—*<■<■>- (j-^awOJ i/t d l to l' 3jlj 5eJI dLo-J J «Ljl 

c<-3 J4JJ u'Ojlj-Seil J (a ^ ^ ^ .^Jr * A dl ll^aj t (references) „AI ^ij^JD |/V d 

. ^.xdjL ■ Vi Ljl ■ A ^ //<■ 1 LJI ^ 

<—Cdtdll (jls c^jj.Xl ^ ub)Ldi,b 3 o\ 

^ J9.J d^_reJI c_3^ aJI dljld i/da— ujI^J (joLusada^n 3jJbllg>^j. c(Jb! (J^ ^ j _*JI 

(* a 0 ^11 T (j—A) c(_)A—J-se^o (J^CL^lsaJd ^11 3 > l/> dlLaJI J^a dldul > \ jJLS&J ^11 

Lj|j>jt c >-^1,1 J3 LaJI ^l^ji 1_<JL^= (J> a ). __3lLaJI 3 <-(J^_ A 3 j'^ = *-£‘ A ^ Ct^I ^ (j_«)3 

(J> ^ ^ 3v3i^ll ^j—^ ^ L)j ^ ^tlU la^^J c 3^ > >/u— 

(j^ ^ 3 ljIj>a dCLuxll dUdi iy\ ^ 3v3 jJI 4jl_s dUaJj ,!^ ^^ ^ \ ^ j ^jJI 

♦L/v ^<< ^ ]>tl doeJ 1/OL—d^fi^ C?~tA^ C-j) d*lN ^ a 11 v /v_oL^=d,^ 3v3dll ^11 j/v a i/JLJLfi 

-Lre-<—u_) ^ c la - *' Jt * A (—uacJ ^ i/v_OL^>uA l^J*^ dU 3 ^ ^ l^)l^J *-'—*. a\ 

lc (LjljLaJI iA^-^3 -^ claJ^-^tv <h ^ tl dLc-^Alsadu/^ i (Jd^ Ljl C \ {jJ* Jo AjiJI 

♦ 3jljOe)l (jl Jla 3 


: jJ^Jf 4,UfciJL4^Jt LjLfcj^fctbJI S ♦-Y 


^ ^ da]l £C-uaIJj^ ^5^5 3II j olII j^UaJd l^LAddll |d JljlJ J^^ jlji-dCduVI J3~Q> (J> ^ 

,j-4 ^yjljtOJlj) c jw<»-3 j> SjdlL? ^> V~i ^< I^J j^Udj (jl^a ^>J| 

— jLstJ^fl ^lLs .tjj (^Jwd^^J <3,) Idj^^aJ un 1 I ^>jO cun^j-wj Jd^JI t \1 a ti •* J 

ljIaj) ^tdtl ^jJajkJ ^11 JjlJ (j—C. jL»_ilCduVi J3-o> ^jd>j_add ^JldlLj^ c jl_xJ^fl uv—^1^3 lj^ 


J J_*J ^/ObuJi^a f dUb ^^jL) ^ C rt bl Jji UN A ,^t«»tl Luu> LoJ—OeJ^ CUN-J-U/Jd^ll 

c(Jwol^_C 

♦ jl^seJ uM^b&JI (LjLuJl*JI) Ljl Jjr ^a^JI 3,1-»J| J^td * a • 

. ^yj<) 4*~»)\ ^uJL^ j^Ud-i v'dap- • 
* L^jb-J^ bb)l^i rt * ^ J-iO^^)b>-4< <ulujU ^I a '^ ^ '**~ * 

. l^Jbbej)^ (. * C-j^oju^ cUN-^dll ^ LdJjl * 

. ( j * 11 d 1 ) l unJI—* 

. j j M jL5e ^ • 
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AjyJI oljlalj9 ^jlUI (Jjj jLumjuwLII 































luIj 9 .in nipllg ii jf IiinII jLaiiJJI 


3 33 ^4 jls&H uJlI ^r.PTTipn.^ j Jj) ^*rtl 

l /\^ujji \ A ^t l LpL& 3 ^<xx)I £lIL*P 3 ^L*> <<<t l <<< <9 >L"> fl * 1 ) 

^v}l pi a 3T* VI (jl *»—a-a^- * a 9ej I i a ^ roljJI -*33 7"^ 33 ^tl 

L^IL^-S ( 3 l Ul aII i/di2_iiJ) Pj. ^ 7 >L -/9 LA— «J J_*JI jj===aj-4 doeJ £._ <U 

3 Jj-C- I P-olJ ( 3*^-4 P L^pL^s 3 j^ pl^ <^«VI ^\x C ) LaI X^-d 3 

j-oJLj (J>JI l&\ j__& I lLpI ^-—> I pi 3 11 *1b A a0> j il^llp^ 

(jl^jr ^—-*jr^ ^ bl* ^ X Jt ^3^ t djL^-Ldjjl lll>lp 1 _&> J-m £>3 

• pi pjp pl to^ VI 3 ljIa^ 44 o>J 1 

C^^PeJI IjPP^J3J* Ji Jr jj) L) i/v^dLs&JI dUb 4 _dt«P ^ l PjJj 4<0~tlp LAx^LseJI LA-O/JJL^ll 

/M^Vt j.^tA ^ c ^£ jJI 5JpUiJtl jda_^ Jl^ ** * t-»l a~\[ \^3 ^ j 31^9 -<jl CIa-o- 

b~ i/uLj^L? 3^ t Sj_jlLaJ!LpLs^Lld-l la^^Tp b>- <<<a^ q 3 Lj^J l -t^t-»^-ti(j^p^<jJ^)l 

. 1^*1 l-^JjLu^q plxpl 

/ j_< w y^< . 1 l^t l L *1 A 3 aaoiJ I Q ^«t y ~“l (33 ^ J xl * * * c 3 I *-*aX I (_y^3 1^**^l ^La-aJlIp |/vla £ ' l ll 4^)1 
cjC^uil ptsepV 3(3^9 daJlS JL9-I3 pLsejl c Jj) ^ 1 ' (JjLo t (A) I Job-JLj P^JLi 

3,*! ,,it I ^ ^ J l a * ^ \ (3^^> * 11 A i X * ^ ^jr ^uLy> clocG LA^Ijy 1 J& 13 j. J V3 

>La9- c^dajJI l/t U» ^ i ^ <r- I J-otJ i/JL^La JJbVI L-aj'^- 9- 3 |^—■*•$ L)l^ cjl— a<.<XI J^-C. w ^ 

. I A lilc ^1 3 cA^ttc4 

<3 J L*4 -a-c^S c^—fa^lXi P jj>^9 obj P J (B) LJLa^^acaJI J- 9-1 ^ ^JLlA 

^9 .Jr Jj-C. IjjuLIjI l A l ^ ^cLa—wJ ^llj>Jt a^oLuAI (j-« laSI—aaJlI pI Pj3 c JsSL^ (3 

9eJJI laP 3 > ^^ l)^ 6 ^ (j) Cl/'-tjlp la )3 Jj a/HI 5 b- 4 03 <: ~~~^> 

3 ^j -4 C-J 13^31 l A l J\^Z> LA^~l ^Lua^J j>3 ^ J 3 LA A ^<<aKj) LACj. ^ < < J 

P3 ^«*aUj ciljp_ •‘• iA -£3 aII ^\lo d 1 ^j-C- SjlolJI <W> <3 ;tl Jj_c $33 ^11 dLJp 

. (tangential scale distortion) <^1*11 

c jU <HCLla<VI la ^ * A LjLaJ LjlI^^- aII LA9ejljvJI LA-fc /y ‘ Xx^ll C_)ljl —<!C*JU Aa 3 )JIj 9 ) ( 3 

cJ3_^a]l pLJLjS (^jiajbxi I449-33 303b ) U^Uej! J L^LflJjl J l^lcj ui 3LSLJ l ^/°) L«j 

^9 LA>3^ ^3^^ ‘ A 3 cLjlj^l^JI j^l JL9e-A—AA/I JlLC 3U_^= 3^ ^3 Ljl3^pl^l^ P j-A J-^la_) 3 

(i)Jp ^9 |^CjJIj 3 * (3^3^ (3^ Ub J-sl-J la* *<<Atlj la^pIp (J^^aP I4JI3IP-9 <3^f dUp^ At 1 I 

(33 ^a> i LA^U ^^3 ! a»VI LftJ l^sjP ^ 3 _L> la 9"1— ^<.r 9 3^*-?^ <• S-Lnd^ pLacplp la <jl—^ 

LpI^Ij^P I J^laP dJDJJ la l *Y~I“X~ ^3ldllj3 c iAPpLaxJI lA^-Lux^JU LA-*-xaxaJIp ^L-Jls L-JjJlJi pLscjL) U\^ 9r, < l A 

3L^Sfl la)U^ lpIa^ dcill 3- 10 ^pl —Zt ^jp 3-A 3 c(Skew Distortion) £\3-dt IJla^-^—a«,<p ^33 ^llp 

. P P AjiCLc ^L-ull LA-^l^pt LpI P lA^a-CA a 

LPjJLSeJI |^pI P A a 3 a i d^Jkl Lxua> i A l a “*■ > la A * ^<03X1 f IL^x-VI 3 lA-a— -uj AJ^ll LpL&3 ^<<Atl3Pb^^ 

. la^Lc la a A^aJ Jl*P 3-C jLa-dCLx^fl 




djyJI d)[/A^J oljblj9 djilll (jjj jIsuaujujUI 
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cj|j9 Mi'i nipllg /i jfliinll jLaiiJJI 


c 3-* <■ ^JLc j! t f lla3-VI dUL) la!Ij| ^jja A * 4 LJ^l^cll jimJ 

-3-^ 3 ljL^*A j* dHj j* d11 ii*C Ijjl k * d IaJ^-Cj 3^ 


3j^-i J cjLa— tz^l\ CA —*alt ^-aLaJI ( j-a_jL^ieJI ( 

jL»_ 

4 £rlj 


r 1 1 A [ J _9 




^ d 4 3jdaJ ^_JJb 4 ^ "' LA—Jllil ^Ij—5"^! C ji-3L—(loLu>'^l 

4 C^ 4 jd c 3 lla-» (Jw^jlJ (JLJI (ia-^cA * ^.otl jl_, 3 - 3^1 la—* ala-) 

. ^ * 3 t 

:j^b^lifilljU2VlM.t 

j^lJ l«j ^a_ojJl,^ oLa-dadl «^^ dlallj))^^JLdl 3^*—^ Jml 

-^jjJ^J\j' ^-C l * >4 (JLscJklliiJ^^^LA-^d * j3eILa<l i/uil Jj ^-3LiLA^-d \ t<ni\\ 

(TIROS-1 Television and Infrared 
4 _lHL?I ^Ul j c Observation Satellite -1) 

|^J J «W\* j>Lc» 5jL_5elll LjLj^JI 

LLA^J-* la ^II c3^)i jJj Jl c t^Jl 3 (^vli Ljl^ a .mil 

1 Cr Aal_4 . la—-A ait-J 3>* 4llt_Jc£=a>^sJ Cli»o- 

. |dLsdl 

«L-a/lj» la 11 ^a^ l a. d iW! A^*V\ j*l_C- 

(“ATS.l” geost _ 0 cL^H j—ddl v-^a^j^SfSf 
t tionary Applications Technology Satellite) 
^rb> ^<3^0 4 d (J>^aJ Ijj) ^ j*L3 (3 j_JI ^ 
ci/v^-l —uj 4 k ^aJ (T^a L-Oe <dl £,L_iaC. ^ 

3_3t_>LLa ^l^Vl 5j_<jJl] L-l^a-^a dJUj4J3 

♦ ^ cl ^ * < > (J< * rtbd l 

^^ ( ju^21all la )Ls>-LA^tjtll la dJLLUj^jUl d3^ u~* Jl* c LJU- 

Ljl S ^ JlscILuxJ 3-a £^jjl I Jjfc 3i^ 3 (.LA -MajSfl Sj^aJI ^LseJ I l-^JLo&a 

d—)La -1 ^ * lA^laiLIj ^ ^ ^ ^la-u> j-J^alj ^^_S_J jL^JS^lj CojL^JLIj . 3 4 a la^ ^ ^~~ v A ~ ^ 

. 3»^Cc^a 

^la—wj 4-^b-) L^j| 4 Sjrv. ^ 03 ^ ^ ha 3^Lc- dJLLll la—va—S wdl 

c3j..^>- < I_.. < .«./a ^v-aL-)hLa ^11 (J> ^ 1 ^L^a—) (£J3 * cl —^->4 a ^<11 C J c^^eJL) a— l^lajJI la—^ ■^3 

.qjj. 2lallj ^Jdll (J^mJ L *j* 
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iLydl Oljblj9 ^jlUI (Jjj jUluulXuiUI 









































luIj 9 .in nipllg ii jf IiinII jLaiiJJI 




:“GOES”j*J$> 

UoD >^21111^ 

“ATS” V* c?_3 *_ J ” jt *il 

GOES (Geostationary Operational 

4 a a a jo (Environmental Satellite 

jcJL^a] l i/>—I Ld a^)) '*1^) 

c(NOAA) «£Lll j cjLAa-ot^JJ 

J3_^3J DjL^Stlll ub^l 
♦4-Oe— ulJI Uc 3 *<<t 

(GOES) iaJ _uJGu jl_^IjbbL-a/l 

^1_(Jl A (3 LUj ^ 1C 

jl_<J D, \ cl_ aLc, T♦ DJlA — 

b * * J 4 3v G^'Trt.l i/e_J^5eJI l\ —jl— ^2^ i/<—fclljiJl (/v ,7 11 (J—« L?—^ 

^_«G4* <t«‘A A^*rt c (J^__LaJiAdbG G»b°V*j _> 1 <j_c L_^Jo>(3 

TV” (j, 11^5- b * G (JLJ1 cl^ ILjIJj c* ljIjIj—<u “GOES” jl—^ j—a <jLbjl 

^La _ uj CL _ Lj L-^Ij ^£j _J (jt 1 _ *-4jLa J '“C3 <ui^l Ta__>- (j—G' f* 

Ta-Otli * A^ c[ a— x1 ^ C1 /V-JLa.— rftJ1 L^=a-Jv cLjJj^. VOJ^ W U>- JJLC- ^ rt J 1 A.-& J^-l 

.^5AGLAbiJI 1 ^ (.usj^ 0 S TO <J^L? Ta>- jlLc 1 Lei 

l^v— 4^>l-sttJl jk) ^11 ^ G* ^ A&j. /» Y ♦ /j « Gtl l * a (jlj. a. dll Ut J 

<■ - ^'"»- L_|p,w« C <—* C<>i_L_ 2£~JJ ^5^«—u/ L—* ^*- e 1 A 

“Fran” u (jE ^ jl \ ^ r _JLc.SfGSj^ j. <.5 j-jj— dJI> h. ^l^_s»Jl ^j— «j_juLs»Jl jJI l& 

. ^ J^ysCL* UJ 1 eLbLJI J)J >■ G) 3 J—Stllj ub^ CA^J >7JI cL—^Jl < j__ a L_)Jr\ 4_3 

^Lst—Jw^fl (JjJLoJI < j_e 3> ^4-e d* jl^a c (GOES) Al tdLx/ (j—^ (J^-JLo- (3^L_L?1 

^>1 Ucj j/v )j)lo>jJI ^ ^1—JjJl J) 3j\j -9rtt ca-^jiJL ^beI_u,<J J«J1 ^ 0) *a * a Al 

(j 11^1 ^jlJI) “GOES _ 1” “ ^ - (j^ d , 5 , ?" ,, op ^" j jl a ^1 dULi) (J> <.(—oe_^JI 

dLJ3 (4-,.^^-J j . ( ^^r j-Lc (pi,! <£UI) “GOES . 7” “7. GOES” J! ( HY0 j-Lc 

♦ ( 1 a )y. C > '/. 0) * 1 ‘ 11 i/v^a-j—<-uJ i/v j <<< *1 .A a frljr ^ ^ 1 ^ D^) JiL_S 1 a jl ^ L_pl^ c^)l—^ 

TiUI C^«j j_5j p,!) “GOES. 8” “8 -o*-#*-” 

1 ‘ * A 4 SjLS i^cli L_)^LjteXjk^JI £j*A J__J 

c(LA-A-ji^ \ 0 (_L^a Gjijdj) ^JLc cJ^^ascJLj Le^e (J^^l^Le A_du (J^a^J 

(_t^ ,^~*-\\ ^}| A ^ /» cA-jjl^aJki CA^jJi ^11 CA^L^^flj C CA-cdejJI cA^jil GUb LJ^i 

. fju dGtl 5 ^3->- ljG ljG^JLsi-a 




djyJI oljlalj9 ^JLkll (Jjj j Lsluuuuuj LJ I 
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cj|j9 Mi'i nipllg ii jf IiinII jLaiiJJI 


J (.la JU-aJl-Lo 1 l ^ Jr 4 A ~~ ^11)1 J-oJIjUa! 

^ 1C. 5j jJljl la- * it t l — wO tAJL-Ai^fi^ ^JU 

1 Cj-x_«-*.»-^-*.*.Jj ill) X^a c ^A-3^l l^l 4 jr ^ Jt VI^La ^u ^.^! 

• IaIoLO ia2jj^3-^Jji > LA-M-dJ^fl 5j_^=JI ( a 4S~l*lS 4j t LaJLoI_A v^llaJwO jLlo-l 3 

Oj. <7Lya l^ll j ^ A J^ cla^-C-Lx ZuVI Ljl ^ ri U i_<_) \ 4 la 3JU 4 l ^ 4 ^*-3 ^Jl LjLjLoJI 

<.LA-jjlj£=aJt^ la! jJI^ u,j-^ ^-seil cHilU it' £L ^JLvJI J^La—a/ ^ 1C (J^U> J3el ^Jl.1 ^11 

. L^J-a (3 ^ ^ LA-L^t^eJi (_)l ^ ^Lalil ^ 


a. _'■■■u-itt 

Allli 

djjlLal! 

(JIajjS^a) Jlj^aVi i$±A 

Jjlklli 

i—L^al jail iL-llajJall tCjjllll tL % ^mll 

^1 

(ls^j* 0.72 — 0.52 

1 

ji ^Lollj <La^all L_l^judll JALOJ (Sbl L_lUjJal) 

AjA^j i^jj^l^)Jillj AjA^j t^jLgall f.ljji 

,!-Lll ^Jajuo 6^)1^)^. 

^4 

(Sjij^aS <il ja^. ciL2kj AjtJii) 4.03 — 3.78 

2 

AjbI^a tAJajaijlLa]! Cljl3 \a\\ 

A \l 

^4 

<.U1I jLkJ AjjiJ! oasUII) 7.02 - 6.47 
(Uistl! Cljlj jIuIaILj ^J^.Ja1| 

3 

tfiAjAjaill L_flj^a)j*Jl 4 i«v\ mil ^Lj^)ll AjA^J 

jUa-aVl 

f*4 

11.20-10.20 

^<Ljla 

4 

AjA^j 4<J^Ja^)]| (jja Ax >»Q-^*<-a^ diLajlLaiAll AjA^j 
A j^)j^U (T<A^-^ <il^Jl Aj^-a^) 4^2^11 ^lajuo 

.^l£jil! jllj 

^4 

3—iVl) 12.50 - 11.50 

(f-Ull jUal 4 ml L n-V \1 

5 


LAJtuli^Ab! Isltr** > J. <<< C- ^jIaJ ul ^Lx-a/^H (ju * C \ *>Llib Oj. <■<< C- ^ *<< > 4 «L$ ^£^ 3 &)l ^l^>- LI 

LA^jL^awO La£^ I 4 I ULLJ! D JUb^ c JL_>^ 31 U \ ^J. /i ^ ■* Jil ^1 •* ~^l L_-^eJ 

Aj* dt -A-^jJI ljIjLjJ s^ ua^cAx <^<^1 ljI /.pL a tl la3-X) l_^j \^ A ^Jl L<< 0 ^ 

2__3^J^ C(^3^eji ciMiJI LjLj^I _uJj 5 2 JLxlLc yO^WjJI ,L>Lji J COAX, a 3jlJ U3s <<<)l^ ^La_^Jl 3jlj^> 


:NOAAAVHRR 

lJL&* SjlJiII la j* d it ^9 ^Jl_^Lu j-c, ia!<)* <<* a “NO A A” la >o.t^ * a 

( J,«».^». < 7*]1 **~a .AJ-aljTLa LA-^xLai Ljljl Jbo DJUb ^JL> c^j- 3 -^l Ljl A & cLAJ^aei! 

(HI 4 ^2^3^01 J) “TIROS” ^AV-.AT 4 

7 » 1 A ^ A("\l 1 - A \ l“GOES” iJ^-A) LAj 3 ^t)i 

d x a (.(JwoL^aJG a— jlsaJLTj ^ d J l^> 4 * 4 c^J) *tl I (j'j *L_>^_J 

♦cl* 4^3-9 LjLcL-U lL—OJ 2>^JLJ V ^La "« ( j^9 LA 3La ^ -a (£\ ^y£, LA-9^JLx_A tfi 0\ (J^ jl^CiU 

♦ J-xJ Aj j^oJ ^ c (-J 3 J 0 JLI (JLg-dJI (j-o j-^=aLJI JsaieJ j~*J 
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AjyJI Oljblj9 ^juJI (jjj jUluulXuiUI 

































luIj9 .IN nipllg /i jcliinll jLaiiJJI 


c “NOAA’ ua_^UJI jL^s^U 

AVHRR ^ a ,w a^ 1 ^.a i qIj .a 0 }^^ 

j.» A^i.1 dUi> „ 4 j 3 c“Advanced Very High Resolution Radiometer”—! 
^ ,„y;ti ^ £.\j ^sbJI t,~* ^ * /?> VI ^ ^ ^\\ (31 h> > /r<VI ^j^L—^ 

♦ffr T*** < 3 —l—J —a Ju-*5j ^ 1 c dL-J^J c <<< A^ldAj>J>j4^aJI t—d—dall j—a 

- Ljl a a cA^jl^sadJ jJI ^ 4_) i/v^^LseJI CjlilLajJI (JA-a-J JllJI J-Seil 


< " <1 a \ 1 W<\1 

<3^11 


jlk^l 

■ J J 1 ^ 4-SuIIa 

fS 1.1 

(j ~') 0.68 - 0.58 

1 

.Acljjllj L5 jU 11 S lkiJt 4*141 

fS 1.1 

c^i^i) 1.1 -0.725 

2 

JaLudi!! c^2kjll ^Jajuo a^)!^)^. 4_^p 

.CjIjIUI 

fS 1.1 

cii^j 3.93 — 3.55 

ll i A 

3 

a^l^a. <L^p 

fS 1.1 

C^b^\) 11.30-10.30 

*\ 

4 

<JjIa^) c^pall ^lajud a^)!^)^. 

fS 1.1 

G.\JA^. Cllaj 12.5—11.5 

5 


,j—“AVHRR” j-* diL^Jkl t/vld— u/I^j l & d c t_h ^JLJI ljL-jLoJI 

ccjl—-‘•‘OVt ‘. <t ^ Jjrc/\_3dJI l Jj ^ cJJLoeJ ^A— d-OL. — Aj L-d?3 SuL_C- l^aljL'V*! ^>1 

cl 1C- “x~ 4>S l^dp^rit u*\ Q) ^J| by c_)L_jdwJI dl — UJJ ^)\ i^J———^-^-^ 

. J_xJ 1 _a~c 3 l ^lodl - * 0) I 4 U—Wjj! ^_JLJ W ^ l * ^tl J_ 4 _dJ! (JrA_ a ^_Lc l^l ***~ << ~1 ^-JLj ^1 

: Ifl * a (d*— 3 U <iQ>-^ ljIjI^lL! ia ri l *3 ^Jldll 



djyJI oljlalj9 ajuJI (jjj jLsluuuuuuIJI 
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i-iljo .Vi'i ..Iffllj /i jfli.nll jLoLflill 


:“AVHRR”_j 21*1*11 uULJI fcljji 


A y\\* a\\ j JLujjVI 

Aiill 

AuILaII 


S^jjoiLia 

<** 4 

“APT” jj-ii ^fin JUjVi 

(Automatic Picture Transmission) 

l ^ x ^^) cl ^ l^SLuj! * A \a! S 4^J 

S^JjalLlA 

fS 1.1 

“HPRT” jj—B ^ JL.jVi 

(High Resolution Picture Transmission) 

^hVnub A-iiailill ^jj 

aI^-uiaSI diULnll 

^4 

“GAC” 

(Global Area Coverage) 

4 jU»Ml ^jj ■ 4_Ul£ 

<L^joia]I djULull 

1.1 

“LAC” AjkJl U*il\ 
(Local Area Coverage) 



A_jl j. ^ I-. U ^a ^ U. J 4 _al _ *jj\ (ftJLj “AV I I RR” jjl 



(3-Sl *a] A ^ ^ t 1 1 - ft.itl ^j] c U<^i j;'j ^lLa —ui ia^-3|>^ ( 

^-jLc ^ J^ILu x J 4JL^aJ^ c(La^-V 1^1 ^yOyJlZ^UJ^ {^y&y$\ la*^ 

f[t-> i It Jf J-*. A\ £l! £ 3 —m i/O-J^ (J^L« <. .^ J^eJj 311^1 Ljl.S i/v-JU&li ( 3 ^ 3 _J 

“Mosaics la Jt a sell 4^a]l ^LljI ^ ^ifJLl j.la—c^Ijo < -r — iLjJI 

I 4 -J-C ^jl cLULJi (j*o 5 JLJJLC^ Ljl^ 3 ^Sejq LjL>-L.<.<1 \y\ X~i 4 1 j^J (jUt 

. ^~X~> \ 
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SUyJI ^cjlyiiil oljlalj9 ysuJ\ Qn jIslwuuwLH 



























luIj9 .IN nipllg /i jcliinll jLaiiJJI 



JL^ ^ ^ Aie^_^j <JLJIj“DMSP” (Defense Meteorological Satellite Program) 

J I 4 J j*AieA <^jljljt 2 JI oljUl jl—^sSfl ciLL) £Jbj cl -A jl 

<jj) cL^^j oj-l-la^ ^ jlJI j c“OLS” (Operational Line-scan System) 

4 at 1 a Y,V cA-jjl^aJll i/v_ 3A)I^ c ji^aT*** <^1^ l^ILjXaJL)( qAj(J ivll y> *_3jJI _C 

^11 *, 1) clj~*_rt)l clloeJ i/v-3L—l^fl^ ^J>jJ,l £<) ii/v»^^il (JI^Ls I La A>- ^11 (_y\ % u\o) 

\1 .^-*-\\ l y m A ^y\ A^J ^ ^ A >Y,i ^11 ^ ♦, ♦) l/Q)lj»3s}l C_^^J CAJlAuVI ^lk-» S& (^ A &J ^~~~ v ^ A ^ \ 

S^^fAe^jiiUii j c J-JUI cIAj) ^ ^tlj j<) ^\\ ^ l c a 3 j jj& j_* ICL^ull dUJJ 5j-y»J»l 

LjL*_^_ 2 tlJl] i/v-JLJJI 3£,LL^n t/\laJbA*J^*d X^ULllI aXI <j^o (__L*_>- Lo^a cScLl^l 

. 3.^""vJI *A-JjLj3L5tJ 

jl c£>3-l (_)j| 3 >*t~» l^jLJt ^ 4 ji l^i^i^l (_£^3~Sfl 3vJ»3^tli jL$*sl (j—^ J^X^aJI Jl_^_3 

JJLJL^j ^Uej^l)) c “GMS” jl^l JJLJL^j <jL>LJI Jj ^Ub Cy* 

Ale cll^i^VI J^3- (3 ^CjLJI ^IjJi-sJI jl Ail ^aj (j^cJLJLJI jUil j-a .“Meteosat” jLjil 

♦ u GOES” jLo^sl ci.1—**Jha i/ueL-ui t a twit's (J> ^—s lj^*» jL^sSfl (ilb c obbl^ u^° 

VYOi/v-jjl^aiJ qa & ^ 1 ) jR a ^j^* %V 0 ^ 11 *, 0 ( j—«:i/v-o-^il<JI^L?Sfl {jj* (jL^liaj I 4 J“GMS”jL^I 
laj^L) c “MeteosaP’jL^I Gl .(^0 LA-cjl^aXl la3a!I) ^a ^T ,0 ^11 \+, 0 ^j—c(^ 

ctj»^»deJt doeJcAJi—lSfl .(^ Y, 0 cA^jl^aJLl jJI) \ , \ ^11 ♦ ,£ ^j- 4 (^AjXl C^-Lall : dlilLaJ 

^j^a cAJjlj^tll c[>-^t]l CosJcajiAw'^I^ c ((^^= Q LA^l^aXl JnSaJI) jfl-ajjj^a^a V, \ Jl 0 , V . aL-» xt 

. (^ 0 i/v_jjl^=JLl ca 3 All) ^ A &j ^ ^ A ^ Y, 0 ^11 V, 0 



djyJI ^IjAiil oljblj9 ssuJ\ (yo jLsluajuujUI 
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cj|j9 Mi'i nipllg ii jf IiinII jLaiiJJI 



: jijVl ulJ jU3Vl * Y.Y 

:“Landsat”uU iff 


(j—^ j-jj^iJI 6> (j—*fQ. c-^Jb 
l ^jr ^ 2 l a ^ ^0^_2eJI bI— 
i/v^si^JL Uaj! ^ <-u_) ( (_ft jLuJt £j^5eJl 

sl^a i_4ji c jlL a_^u 

lA-cbi^* fl dl -b» |0, <*33 C I ^ 

^L^HI (J_baJlJ JlLs_ 

t_*_l_^=swb> ^_pJI LjLjLJLfafcJI <^B 

(J>J! J3 ^all ^11 Ij i . bb Jl*s>J 

Jji **^*1 (*J c^L^a-dJI J! 


LA^bIj^ _C^f (j-a_< 

^ -ljI ub^l" ^ ft 3 '■“ 

^U 4 b^M j t “Landsat _ 1” 
OWT ^“Ub’^b^j 



t (Earth Resources Technoogy Satellite)-J IjL^alid “ERTS.1” . 
i^La-u>l^j £rt~> A 3bjl*I*j^> d?l 2n]l jLc3-^f *b 

. £,LbaB bI^J 4j 

^JLstJI £.beJ I t dLcSc* ^j»a L_)bbidl ^j»a ^Lh^=aJI ^ A t*~« ^-^"bJI ^L-abi^\JI I -L& ^Ib c 1 _*B^JI lLUb d * A 3 

|^J dLJb ^j-C i/J^-d-<^<Xl h-ujb i/JldbjL^a la-jI JuJI <^B <.“<—* L-a/ ub^f” jt-Ajd db-> bj t 

(£)beJ £C_Abj*J ^11 ^C-^Lj J\}\ (J.Ji^SeJ t MAY c£]Jb^ “NO A A” ^11 lfl~ d^Jt—<<<■* |3,d <<<1 

.MAO j*Lc ^B LA-bjdl dLj_j-dsal]l ^B j*JbbL^J 

ljI^* A^dJ Jj « 3v : 1 £_La 0 J^_C 5 J *J ^a— s&bb ^Ji ccJdcJI dl b y) q[^—\°) 

/ ^ vt l yv_B jJI //. 7>_^BljJk l ^«t^*** A A 4^1 i i/U—d_Aa]l t \1 ^lb» dl t_jl3 

♦ (Sjl_JjJI 3 b! _C j_«J ^ l ^Jr ^_ ILj ^JbJI *a__3lB>]! _C.) 3Jl-oJI L^o-l_«J,I ^ ♦ dl ^ 

^Jfi3_UJ I/UlBIj^ (J-£, bo^9 C^jb'jSfl Bjl^-4 (j-C- j^3e-d> <_d_bji * CoeArtl ^objdJ tyvJLj^Laji 3 Jill 

jLq^bI c«i/v-oeJjtlll bj^Loc_^Cdl G) cbbejVl)) q^ J^L^aJI (J-fl jAt dU <• i/d-J^Isa 3 J-J, I 

_L^-JL^-JI (j-« ^O^AbJI jLo-fiSfl lAba'jbl' L/V ^ d )\ Ljjjl jj.1 ^B^tf >“ljLo< j b^f” 

cb>3-J J..A.C ^-bbj-_J l^J^^UeJI SjLjjJI 3 bIcI J ^ ^U3)l <>JLc J-33 “Y_> Ljbu/jbV” 

i/v*l 4M ^JbI 4 J3jLjjJI3 bLc.1 3 ^Ldjjl^ JLcil^L^ai/uJLdl^l a»VI I 

3^bb| cBJ)jds> A ba) dd3j c ^Ljbt _uj^fl “ibl—^ jbV” jbibi c 
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AjyJI ^ly^l oljlalj9 ^jlUI (jn jIsluajuuiUI 































luIj 9 .in nipllg ii jf IiinII jLaiiJJI 


: c <_)1_a* 




. (RBV) “Return Beam Vidicon” 


IoLuJlI l jj* JLJ JLxJI 

£v-oi^jl 


. (MSS) “Multispectral Scanning Systems” ^JuLL* _tl j • 

. (TM) “Thematic Mapper” ^lj» j • 

^J-sLLo 2 -^ 4 / 111 ” pi^ “ljL-o* Ju^T’ 3^1 lXj! Jj LqI Jls&I 

<>• “Thematic Mapper”“ 0 <- $ lajljitJl(<>_^,lj” UL>Vj 

^ <.4 3,9 ^—\ s Q) ^MO lajlS) ^ 1 c oljLJI ^IcLluII oJLa> 

. ^ ^ MO x |Q. AO 


^lLo. (j-a ^ T-»l * * Jt /7<VI ri J L^Jwa ^ JuLLq ^all .mill)) 

uU 4 rttl .*!£^ ^ <*1Jh « A*xT : S ,/^J) 4j [^\a (J>a* a a \-> Zj LiltLa_i *• *pjl ^J a ^ 1 C. 

LAmmJ (d g^A t.0 ij-4 j*l A^ttlLmlj Lvla>- ^ 4 Jj LA t JL^C, *11^1 C_p "l <<< > |/V_c^lj|_M^I 

2jl£llaJ £t_4-£?9_J ^JLdl JI 34 X 5 &II C(3j *~JI 4^11 LjJjJlII ,j-0 3lj_*Jd .* ‘^-—'y ~>- (d •XL-.A Lst-a T>-V 

:“MSS” LA-jJ^iall LjLscmuLqJJ i/4-O-^ll 


(JUjj^abp) 4^>^l JJla 


uUJuV 

0d 

r ct^uUjjv 


MSS 1 

MSS 4 


MSS 2 

MSS 5 

(4^jjj fitj-o- um a*^i) ♦,a - »,v 

MSS 3 

MSS 6 

(4jJjJ UM 4jlmI) ),)-*,A 

MSS 4 

MSS 7 


£j^JciUi^ t mr“MSS"S^jLstiilLA-jj^saJ! ljI^t ,,llli/vT> J^joIjLJI*_^ 5^3 

.“l-LjLu dj^ ^j-0 y/Vpl_L> “TM ^ 4Tl^ -.X^t I t~» tlj. -4-ti ^ft. ^i. X Ji\ 

Ljlscmolllj ( j^lie]i 44.U ^ 1 C (3j) tf** J «TM» Tajlj^eJI LjLde^uLoJ (jl tL-p- 

: Uu> «MSS» ^«otl 


♦ ljLu/I^ d tl >/^pl»^^ll LA^^dl 3 * 

l^l la«P5 ^all ljI. ulll ^ ^ ^ JLc ^^Jg? cl)l^lLa. ^ ia- * *jj at |_jl ^ ^ d a Ljl^lla 3 • 

. >Uii^ CjtilLaj ^ajljjI 

IJ h dlj \ y y^,\ C*-o-) (3A_LaJ (3-^=p LA^treil J ^ J C 5 JJ • 

l»-4 IU>j..^lC i/CLo< ^4AU0 J c (lA-pj) LjLde-u/lMJ >W> ^ "l (JpL s i 

♦ (c£)!>se-M c3 iu * b (31-^* ^ 3 1 

3^1 ^Li»j3 c3>^dJ L-Jjjtil i j^ l ^—\yz~ ^Lcjl 2 "MIj A S LA^=j*-3tlLa 5lj-o j^l J^cIL-ol • 

.OjjJd 



cLyJI oljblj9 ^JtjJI (yn jLsluajuujUI 
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cj|j 9 .in nipllg /i jfliinll jLaiiJJI 


1 »a 3 jji C mUj \ ^ L JJJ AJiA oULJ! < << >■ a<a}I & aLjJ 1^1 1 ^ L_J AI 

clloeJ iAt—^UaJ I J^cLa LjtBlLajJl t j* ^* <jr —A ^ C<) ^^-Ll dajljdtll ^ d)L^ai.l 

. T 0"\ I C*J A ^\ JddLu/lj Ljl^llajJI fdLj ^ ^O 3 ^\-Jjlj^St)l 

jdAj j “TM” ^jI jidl 4iLiim uL2lk*)l gti^g ^JQI 


cMukil\ 

(jUaj 

(j"jj%-) 

SU^I 

^jjUa iajl^p. / Ad^Loill ^sjujj tdllc. jj^aII / jj^AJ 

j AjjLja^Jl (jjlaUAll aja^j t(jjLftc.Vl 

(jjjVi) '.oy-'.i* 

TM 1 

_4_ij|^)A*Jl j <J^)Lja^Jl (^IsLIaII AjA^A cCAllAill Jajl^a. 

(j^\) *,n-,oy 

TM 2 

CAlx .jj JaII £-1^1 AjA^J 4<C.j^)^a J 4£.j^)^a 11 (J^a^All AjA^J 

i(CjLlj cJ^J (_^aLiJl ^j^«l >■ 4 oV<-v -alt 

<j jLAo^JI ^^njL^n^Jl AjA^A 

(j^\) 

TM 3 

c<j j-i^Jl \ j ^ x^a j j CjIjUII ^-1 ^jl aja^A 

C^^iVI) - .I - >,V1 

TM 4 

tgj^an (jjlaUAll J J ^ <JjIa^)]| AjA^J 

_L_±^juJ 1 jl 

^,Vl) ^,Y0 - 1 ,00 

c.1^)a^J 1 Cli^j 

TM 5 

^JUJ^)J ^-IjLjalVI L . Uo ^ AlAaJi 

ca^j <*dl) 12.5 — 10.4 

(AjjIj^. ^.1 

TM 6 

<J^Ia^)ll ^_gjX a AjA^j tillA^ x^ill j (J^IslaII 

.cjIjUII 

Y,ro _ r,.A 

^a^ix-aS 

TM 7 


JcajljdeJI ^*LqJ c_al_3 ^Jl_sLLo Ljl^e—U/UI i/\la— u/I^J cI^-JLC- <J^_ <,sT>r)\ (OdLj ^JLJI oULJI 

uL^J)^ ; ^jr ciA-OL-cdaJI a| c t 4 A ^ A^**l ti ^j -4 (> JwT A.-,^«<. > (. ^ 

. (LjL>L*Ji ^tLaib (Jd-4) Ljl^Lstdll 
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SUyJI Oljblj9 ajuJI qj > jUluulXuiUI 




























luIj 9 .in nipllg ii jf IiinII jLaiiJJI 


:“SPOT” 


Pour)” ^_jj-uujji” jl_JJL^JLu 

^ ^ ^ ^ c SPOT(Systeme)(rObservationdelaTerre 

CNES) (Centre National d’Etudes Sp .) 
«Jlj 3_^JI» c j_A c j_* c (tiales 

.«L^-osij»j 

SPOT.”“Y 

ud ^^*"1 “ 1 

^UjjI t £-a ^vJooljJ-0 JujgiaS Ljljl Jbo £-dJ ^JL^JLJIjUii >. Ljl^JLg/ ji oiAj 

C Lq^-J _<^.C. ^ Ui ^ U-^® 4JLc£LgJcJ L-a C (3j ^ ^ ^ Y * ^_ll^>- 

^ <n a *<<tl c-^s^-dlLu * >> t ^ itl^i Dj^AXfLxJI i/v^l— , c Cl !\ \\ a&. > I cfELj^oj^ 

(jl^=>3 go ljLa ^ JL»-«JL) C LjjLscJ (j Jg^a j» (Jy J Cg-OeJ «LJ<) « ^>» (QJ c Cjt L»=1J 

along-track or push-broom) jLJJ J$L* Lsr Lc. ^Ai J 3 ! 

♦ (scanning 

(high resolution visible) (HRV) CX _5 JlJI j ~ A UM ^ <jLj( L^l “lj^* 

Lol jL*_<lCLu/VI ^*b>~ *<<J I4-L0 cSjia-^JLc l a (J-^ j C*_a l * /T< 1ajjJj 

ltl^ - 4 -* ^jjLLac(PLAmode) 5 jL>lj 5 l^ C; ^^jJl e 4 l^ er jUji > ^= 5 jLi 

^ c(MLAmode)Ljl5J^oXj 0 lc 
2 c ^ jl ^ ^ ^Jia^ a-LC-c ^Mi/CL "‘^j ^ ^all <. JLgajJI 

c(_ 3 CL?Sfl 2 ^ 4 a ^tJLai if) A ) 

.aU a \ ^ * C. f ^a*V j +&$^^ ^ a»-S)JI(jiaj. ^ Lot A^ ^ 

. “HRV” \) (^yU^LaeJI (J^LaMia^JI ^j-o ^ 4 rtl ^JLdl Jl^yLatJI 




jUalll / £uajl\ 

(j^i-j-il-jjjl) 0.73 - 0.51 


c k\, JaV' ^AxILq ( XjJa jl\ 

(^.i) 0.59 - 0.50 

) jUaill 

(^^i) 0.68 - 0.61 

Y (jU^I 

diajj 0.89 — 0.79 

r (JIL^I 


tiUi>3 c j. >o» dll i_g) _>C>- tj-A N i5j~* A _l^LibLaLJ^^^-nxOj.^ ^<7 ^Al^LA^taeJI i/<— jJ^jJI 

. SjLjpl 3 ^Lcl (J-O jguJeJ L<3 w 0 t J^ajJi ,/\LagU ,jgs JLxjl laJi^jJIj 



djyJI oljbljQ ^JtjJI jLsluujuuUI 
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cj|j9 Mi'i nipllg ii jf IiinII jLaiiJJI 



• DJJ. ill I OJlA 
j. >4 dtl c d s qj* °TV ^ 7>- 

U (j-A p ^0 ♦ JvJiJJ Jjoa V ” 

Ljlj-4 5 (jl^auo tf! 3jLjJ /j _a 4_li==»_<a 

Ljlj>Jt *i~ ,,itl LjJL-3 LojI l A1 J> l^J) * 

*\ ♦ (j-a J^a-i c^^ajJI i/\L~i d > 

j_t-» ^ ^ jV llLI 3 ^ 

>L?ULlII 3^Lj)J i/<J-oi_a (^L?LLa ^A-dj~a 

Ljajl 4_ cL-os—^lJI _a l 



j.* Jv. dla .iU 


lj( 3 JvJLj)la]l dUj J'CjlJJ i 



Sj3-^ll ^LUIj j t (j^CLdllitA (j^ljjlj 

^L-» /y ‘ ^jov-JjLjaJ i/voo/lj^ 14^- D^ i/vo*4Jbl 



^11 l/\o_A^JL o/^fl ^WLL^jJJ 3jLjjJI 5 jLd ^wajJS ^j-a JUjJ-i (3-)La (3 ^ *■vJ jr jj .pnoJI ^JLc 3jjJj.ll dJUb 

-U> Jj-C ^jUI ^L?LJLl .(j. *. a It Jojl dll 3jrLdJI Laj-J _ JuC- J laJ_^u <3^L>- ljIj^q j*Lj o^Lj 

(l03^ c ( La^_J ( j r ji^..jJ.C. J i/CL^orf <3^La- 3j~a 3j^-Ji.C- i^d^-l) _* J A ^ 4 L&j-Jj-^saJ ^ ^ <.10 

i \ * C- i/ w cA i* LjijL<.<.oa gA d <ttl >/v^^o-0 

“HRV” 4-o-^j JlLc. .(_jA-JsaJLll 

^La—a/ (j-a 3jjLdeJll ^L?ljXl % it 

jLoaJ ( j^a^oJLj c J^LadJI i/vlaoLJ Jd»C. 

jJ^JlLaJ-a da~j3 )^\ W^Ltujlji/vJi-S) 

Jl J3J cL*-a Ia J)l>*_*< *<«U j^J-d-J 

t Ju^jH clU3 ^1 jJcJ—o/l Jj-C- T 

jr jj 4^aoil lojL^a^alj (Jj ^ J 4jls 
3 <-3lol^Sfl ^wL*JLa J ^yJLaJj. ^^^jLJI 

. (j-ooJ 
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AjyJI Oljlalj9 ysuJ\ Qn jLsluulXuiUI 

































luIj9 .IN nipllg /i jcliinll jLaiiJJI 


la ^ l 4 ‘ w ^ ^ <• _ 3-VI jl < 5 -$VI ,j C ljIj. ^ , 0 . a 5 J *_> “lj^ uj" j *3 j -o<jCLj 

c 3 LJs?Sfl 2 J-sLLo £. a'vJ (Jn^ o< !■ ^ cl—44-0-3J<j-^=wo j ^JLJI 4jIj.* /T<~ *3 

33, jls&I ^>1 a '^ c “false _ color” “ A jljJI 3$ JLIIj” l ^ ^* ^LLq 

££-g^«_J l >4 c 14 ^ 3^93 £liLLVI 2 AjiCLq ^^ 3 ] I ^3^\f~i d^ltjj^ ^tl (jA-i-tOtll^jLoJjj. 

Jys Ju^_^3 <jl da-jlsaitlll ia-JLc ^LoeJ Ljl “03 * ^>” 

cCjULJI clLLj rt <t 4—3^11^3 UA d j dl ^ 1 d ^-tl 3 - 4 -dJI L& (_£\ll LjU^lstil 

^vll * A a * 11 3 1 a <■ * *3 ' /y ‘ ill I ^ ^ y ' 1 J / ^vll 1 A ^ J 11 ^a ^Lk^=aJI 4 _ji i a 

,/V^J_u^C-4 (^JLc (J 3 ^^41 oi^ dU c^LjljLaJI lA^Slj-O 3 CLA^ 33 ^b -* JJ ^3 ^ ‘- /t A LA-xSlj^ ~ “Pr ) 

( j^y^\ £L_t~> "■ /y^Jr ^ ;L~> Cj\ _4^JLsi_^ ^ 1 Cr J 3 _*£2_s«J3 c ^Lajlj-SeJI ^<<-J 

. (Digital Elevation Models. DEMS) 

:IRS jLOl ^LhhLy 

ljU.^ £-*-seJ ^Indian Remote Sensing (IRS) «Ju_jJu4)I» Jl_slj jL* _ lCLx/^fl jL*ii JJL^JL« 

dJtj 3^1 ^ c L-S^a-uU W^-kl'l l!>Ij^i-C2CL. < .oo di]jL^=j “ljLo/ j^_<ill JjIjaCICL^oq 

jJ*J JJ ^ 3 ^ : ^-a> J J Lai-JtoL^ ' 334-» ^o^Aj dUJJ (jl * <. ^^0 ^l^^->*.rf,<,<.J. 3 (^“IRS-lC” 

^ d J iaIo ^a 32_3Sj-a_J ct/^dtc Ljl3 (PAN) ^jLaJjj.^^-A^ jLJI 

. “W 1 F S” ^ ^ jjjj (3^2-> 3 3 jJI ^ 3a * a j - ,. t * ^o | c “LISSJir lj[ 3 -^ 

:2LUU)t JJ-u a^lidt utJA^UI frgjj JLU< Jj^l 


S jLJ]| SjIpI 
(f IjluuVI JjC-'I 

(^lVl) 

4*3jit 

(^) 

AojIIaII Aiill 

(^) 

Jjial! 


24 

70 

5.8 

0 . 75 - 0.5 


LISS-III 

24 

142 

23 

0.59-0.52 


24 

142 

23 

0.68-0.62 

j^Sfi 

24 

142 

23 

0.86-0.77 

Ajjj£ f Ij-aa. Caau AjluiI 

24 

148 

70 

1.70-1.55 

f V 1 V 1 AjluiI 

d jouaS 

WiFS 

5 

774 

188 

0.68-0.62 


5 

774 

188 

0.86-0.77 

AjUjS f Ij-AA C^2U AjLuii 



cUy^lotr^l oljl^lj9 ^JtjJI (yn jLsluajuujUI 
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uulj9 Mi'i nipllg /i jfliinll jLaiiJJI 


* ^<o j) D^LjjJI d aid * * < >* j 3 |^» *<<>*113^33 <>tb ^ <o. *<<j Iaa i^l.,.<<<tj b^->- Y"l ^ * *>• 4 ^ ^ >-3-) 

t l j bl^ibaJ ^a A»dbi]l i/v^jJI t ilat ibbdl (dlb c LJ3. a fl II (JwoQ £(^ld a-*^<- 3 >^ 

dJUb 4 ^— bu “LISS - III” caLdaSfl aJAtCLoj. * AJtajVl LjlaliajJI u daaljbe]l ^ 

^ojJ 3 LjbbjJI j—j-cA«-aJ A-^ub-A ^Jb^ c“(-jl 3 A rt 11 “TM” Jsajljdeil ^ilj^ A-t^lsdl 

“AVHRR^^Al.dt 4 ^JL _3 34a c “WiFS^^Al.dt IaI £A-ot-ddl ajl^il 

. V A-JL5e>s cbtallaa ^JLc ljIjLjJI CbtjLil l-a-^LLq 3_& 3 c “NO A A” “I^j” jL*ab 

l A ^3 £ ^pJLbtil ^bJkl b»bb Ij 3 ^ 4 -^bb J £rt~> Ui £A>- 1 —<<*A L _ r dij ( jjH jZ^=i\ LjlLa-O&li 

££/>—ot-^Jsail ajI^—U^ £ 1^-OeJI LjL-bL^aJI ^j —a b-*l& ^ 1c ^3—ILseJ L-£jl 

£A-j-d^)Sfl ^u^abll jbd^ £ a j^gJI ab^jVljL^al. «(jl_<,<,< j^I» l^a < < CLa ^Jl <^3— 

3jb Sj^. dJbjb^j-^aJ^ £LjL-La_OeJLl A-^b-A LdjL-^u bbbj^a^^^JI 

. IJ4) Lu£ 3 _^-^>- 

:“Nimbus. 7”>*2 

cblLa-oelb jbbLld jl^>- 4 JCLa ^ 1 c.(jl 3 l S WA ^lc 4a^AL?l |^j “Nimbus _ 7 ”j^a 

^44)1 (Coastal zone Colour Scanner) (CZCS) “^Jb>LJI (3-ULlb^UJI ^^dalt j^/UJ” 
(3 ^ da £A-Jb-L-ull <^a da-o&tl ^da ^ 0^3 3 jb^ £A^-j^ t/v^alj^ ^jb jjutL<d 1 dJDJJ ^ ^Nl 

LJbtil L^b<) <> ^<«U 2^>~3 4 _j i/vj ^<Ldg^ a^ ^ b~>3 ^ ^ ^^ia— 1 23 £^j^b->- 

. ^Ub A^JblJI lljll ^3-) wCJuLscJ 3 ■ b> I 

^ ^a °100 _d.)jl ijr —Lc. _dJI « j_aljCLa ^ U»o> jl. 1 ^a j. >0, rtll dLJ^ _ Jz >3 f ^3 

^3 £ dj 3>^ ^bj! dUa^ c ^JbJki u_^«> 55 jrla ^adtlj^j 

AT (3 ^^3! ,^LjI i/d —uj ( 3 ( 3 aL^aJb <% «t^*** 4 jr A illl yy/ J 3 c^Jljb^Lbl JJUt« 

. Jui)Iju« Sjja 

lL ab a ‘t I3 <^Ct~AA^ £9 ball (JbaeA ^a cbL-ilLaJ i /CL-wj “CZCS” j- * dl LLoJ 3 

^11 b A J* >L^*> <0 a— a a 4 1 l b ^ £A Jjlj-sbl ^-Ij ^- 5 cjl I A^l—£ A xJljbLl! ^.'j ^sbl 

^ ^-ll^-so L_JbJL^J ^ JLj bCll a— stajJI ^1 l^I 03-^=^ 3 £^—bjJI a— LaJb Jl be ATO 

: DtaL^jJ L^aI Jbc^u/I pCLj bj a b da]I cblabajJI ^-b?3_J ^Jb]! b_9'^ c l^ 
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AjyJI ^lydll Oljblj9 ^juJI qj > jUluulXuiUI 
































luIj9 .IN nipllg /i jcliinll jLaiiUI 


O^jlXSJ 

(Jl^laVI (jdaj 

Stall 

^alx^allxl 

0.45-0.43 

1 

(j-*alx*alL«a) 4-^.^p 

0.53-0.51 

2 

“Gelbstoffe” ^ j 

0.56-0.54 

3 


0.68-0.66 

4 

CjUUI! 

0.80-0.70 

5 

(_pa^)Vl ^iajoi 6^)1^)^. 

12.50-10.50 

6 


oLSIU *11 (jl 'vtl (j—^ i <<v 

** A.'feJ L-AjLvIo-'l >\ cI JL_>- a 4 i^*Jr* ~ A 11 

ljI /*A ^ 

LiLJjL^a^ CLA LA—36-d-J ^Lll 

^11 w v_ 3 Lui?^lj c^L-tl la fltLatJI _s-Sfl lIA—I j^JgeJI 

(jl_5 c^LJLl ^la— uj w ^ ljLjLJ! j _ 

^ ^UJ j» ^^ a *1 ^ Jjfc-x—4x4_j ^1 t^»ti 

Ljl 5UaJL> LA-^laeii ljI _a^JLxJk) la ae-H - * (J-xS 

j*Lc Ljlj»* r.u-^.uXl j 4 llLJ ^ j*l t a *'$->3 

MM 


:“MOS”j*2 

(J* “MOS.1” (Marine Observation Satellite) JJLJLJI dUCjUil Jjt «oL>^» ^AL?i 
3^1 iA->^->^)L^3Sfl dJUb(3^^AdOS-lb^)-**-^ jo l^AV 

: la d 1 ~ 4 tA jljtdtodJ 

“MESSR”(MultispectralElectroniciiiUiUaj *_>_>!al c '^^11 \ 

Self-Scanning Radiometer) 

[R l '\1 qlt-> i. * - jpl 4j j\ _J)l^_r«ijl dj—«s)l Clwtj ■ * - -T.VI & C5_-aJI (_^ 7*^ J " ~‘" a -Y 

(Visible and Thermal Infrared Radiometer) 

.. t-» Ha (jLjJLjld ^jIbILo-) 4j ‘ cl.' i/ulCuI * ■" " ■“ « -T 

“MSR” (Microwave Scanning Radiometer) 




ftjyJI ^lydil Oljlaljg null ^fljlftuuuuiJI 
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i-iljo .'ii'i ..ipllg /i ;rli.nll jLaiiill 


uggji jUaj Ji j"** 1 b»dj 


6 dA jl3^)1I ^LujjI 

(fS) 

4_ul£-dl Aid!! 

W 

^ 9 -dl (Jl 

(ji*jj%«) 


100 

50 

0.59-0.51 


100 

50 

0.69-0.61 


100 

50 

0.80-0.72 


100 

50 

1.10-0.80 


1500 

900 

0.70-0.50 


1500 

2700 

7.0-6.0 

\/TID 

1500 

2700 

11.5-10.5 

V 1 IK 

1500 

2700 

12.5-11.5 



UJI “MSS” ^ oLiU^ a. “MESSR” ^ ^UJ! oLaU^I 

■ y'_y\ 1 ^ r*~ (jjl ;■ 5. > ^ rt d ^ ^ 0) ."CjL,... Jl_>^ j. a dUj 

. La^-j WS^LjjJI Site| c f 6 ^ “MOS” )^jj 

:“SeaWiFS’ 

I (jfU ^.jLc jl^-3 j c (Sea _ viewing Wide _ Field Sensor) J dUJu ^aum 

A«o^j==>jlj(.L jlLa-o&li^~ <,<<1 5 _ &3 l SeaStar 

jr i/ulSIjJ, a a a ^ a Jl^^l ^9 Ij^LsL^ (_£Jl 4 c _ rr La_*_J (J- i/w ri A~> 

LA-o-LLtl LjLJL^jiJI 1 C. LjlLa-Oell JAj 13^ ctljL-La-Oellj la-jjLjJI : (J> \ A CjlLa-Oellj la _pistil 

clL JJ>^ Oj )j ^-vtl oLL3> la—^I j-a^ : (<->l ^jall (Jf^ ^ i J| cSjlj seiL) i^L—(J> * a) 

♦ j 


t a \a JlJLc^I j)~ C^S^dl^ (,^j==aV*0jlj_i.l _L)jl 

l*~ ^3jJi u^u ^ (j' ^ a *-—* j - <ujZ .<*aU 1 a a 4 1 j pi "-j (jFr^ <1 v ^ ^jLaid j s>“3-^_3 

: LiaJ jLLo-Jb 4j <«oi 

^ ^ TA" L^C-1—^.ujl laaSJ^Lc laF* d > dJ-C.) |^., *—~> ^ ^ ^11 (d-^saJ la—JI^ i/u^jl^auo la— 3d 

. ^ 0 * * l^cLujI la-sl 3J i/yLa_<u >\IC) ^ 1,0 ^11 (J> 4 la-jjL^=>- 4 iA3d^ 


gy cbyJI ^ly^l oljl3lj9 ^suJI jLsluujuliUI 
































i-iljo .Vi'i ..Iff llg /j Ifli.nll jLoiiill 


:“SeaWiFS” jmJO ulSUa^l j*^Ql Jj Jttil ^ 


(jlajjfLiA) A-i^j^l JljlaVI (jUaj 

»UUI 

0.422 - 0.402 

1 

0.453 - 0.433 

2 

0.500-0.480 

3 

0.520-0.500 

4 

0.565 - 0.545 

5 

0.680-0.660 

6 

0.785-0.745 

7 

0.885 - 0.845 

8 


C 31 LajJI ^Lc ^-* l a' olla-otii ^La J) "l>j 

. ^LslJI (Hill (jjLc illUsa^stll JJjtj 

jbUfrLJ Sj^>i M.Y 



JaJ ^C-jLat-JtoL^I. .a a t-»> tSf t/edjL^uil l/O^SJI £,Ij*>VI 


^j^viji* ^vi 33^4 Jj_a JLJ JLxJI Jl^-^-J J I 

♦ ciLLd^l << 0 * > -Ij **■* l* ^ J ..Lcj) 

: “Video” jjJUdJb fUai 

<.<3-^3jJI^I (^^Ij»JI (j-a (Jib I c/\«jjL^a*ll AILS2 (jl 


(JjLa c LjLj-yr? 1^1.1 0JL_£J Ij3 ^^LoeJLjl ^ ^ 


<.i/\JLl. 


^3^4 jrV_C ^ 3 JLc>- j_ 3^_J 4_)i V) 


UljL^>l <a! /Vi (Jwc^Lstil rit' c(3—il>sdl) wA-oi—^LaJI Ojl^^aJI Jwr&aL^awO 

^1Jt ^Vl ^ ri ^JLhJllI -aa, 1-».~ -<dI jr ^~tl ljVI ii/wWj. /Ml i/v a ^IjJll ^ _aVL) 

(J**- < t j t cX^JjJL)l ^lj^-3tll lL_tc3 a ■» Vlj} ^_)j^| sj /Ml t ^ << < A^ ljLaLdJ}j. ^^"^J I U-A-JcaJI (Jj-SllsaJ 


FLIR 


Forward Looking Infr .) Iji ^li^ldi c ^Ij^JIcIoej^ji J A «, tv^ * 

(/JLjLo (Jg )S j»Jg) yaMI ^\-J^IJ l jj==y} ^ C jLJkl l)^3- w *3 /Ml (J-<X-*-J 3 (Rea 

iy\S^ A aU *VI cfLLtJ Oj*jlL? Q)\ \y\^^~OjjmA Dj^jLL? (_)A_a ^ 1 C- 4JLj_a/L) CuauIj 

1 3Ld.jVI^ ^ 'vdl Ljl^l iikjj^sv Ljl a /> *F>MI (^^1.^7 i/»^eJL^g l^Lat-SeJ L^^ai/v_-JLc 

. oLUJI ^jIj-s«- ^-sIj-o j co^jLSJI ^ j| 



cLyJI Oljlalj9 ^JLkll (Jjj jIsluajuajIII 
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cj|j9 Mi'i nipllg /i jfliinll jLaiiJJI 


/‘Laser Fluorosensor” 


. L^Jlc _3lLaJI (j—4 J Jl_S Jgyg) 4 Jl * C- v u x^J^t ^i ^JLJI esl J JbVI 

c i/da^l—AtJI i/u^lLaJJ £^L*_dul 3 aL_C.I §! ^ 1 ^==* xjl Aj 5 tA di—l 1 ft <JvJ! a j* 1 >4 ^ 

A^dj^-r&ll Ljl 3jL_Sl c -ai ^}| ^ J eS JL_^JI w ^ i/vilLaJI dJUb ^ y.. *j Oj 

A j*j) d J^ 3 la—jO-^JLI ^JI^_L: 1 ^L*_bu| ^ Z J ^ _ILvJlj S) c<-3J— ^11 3 s\ _ 1 

,j « jljjlxJI L^Jc^=J^ Abo*-A JI^UI f^ Lx_Jolj bi Lj jl^ 3J. 4 ^) 

Ljlto^>*U a^-&|j«-a l_> 1 ri ^ *F> d L^-oo£,^La A^bJdJI dUb c_^^- AS ^ (. AxJ Law^S csi Aa .SI <<< ^ a^^^L 

4 j^j^=adj «LA_-jLa_iJLll * . Jl» dLJ A^s ^ c ljG^JLII (d d ^3'D ^ ^^ JlJJlscJ (J> * a A 

* (J-^L^ (Jb^aduJ^I LoL-\-dr> 

: Lidar 

^»_o > 5 > j 5 Ai(‘Llij 3 ^ j t (Light Detection And Ranging) jL^i-l lj_a> 

ju^?ja d j _doL-uXi iaIo—u>I^j jj-JJI cAJL-dul ( jjh d>Lda^-) <J 1 uj^\ jdd /‘RADAR” jbljJI 

CbS^JI jLa_ dldu^l jL^~^ l_SA^)I (JAJ a3L—<<<-U Aj AreJ^CL j .<-Sl a *<< * *U ^vilLail 

jl^-ScJI I JlA j* Areb La 3 ^Lc ^3 .jL^ejl ^11 a—< jLj ^JLJ ^3 i_SA^)l ^11 (J^adl vA**—dV 4»SjJt3 jJI 

c^Ldl ( 3 -A-C J jcLa UJ LjIjLsJI jUs_di ^LflJjl (Jd-A CL^I JUfcSfl LjtcLdJjV! JLJ JlsbJ 4 ^ 

cS^JkJd 3^^>5il oldb^JI jxSyJLj* AJL^awAJdi—jp- c(^ 3 ^eil i-S^JkJI a—«j!jA 1 A»aIA 3e-L-u>l ^dLjdU>^^a 

. L^^UJI aBI** cC^ 3 -^^ 

: “RADAR” jbl^l 

o^=^3 -(Radio Detection And Ranging) ^ ^ft I lij^SU ^J^}\ dJLD 3 

cA_) 4rtl A- ^^ . < .<- < ^l ^ LbLAj^ ^ <! ^> > t l A_alLa]< JJ di_ LLaJ 4b I du—p- cL— jjLseJ I Ij^t-ddduxA Djl _d C-l 

(j-A Ljld^^j ^JL^JLu (J^-^jLj jl ^IjJI ^ d,j .^-cLd ^?j _4*s^l 3j3lL? (JtLa w l ^ ^jdd_ o\ A d 3 

LaA-Lc. «Ad! _5ejl ^ 1 n ^ ^ Af. 4JL^aJ^ ^L-» J3 La dLscjIj A d Ji^Jjj.^tl iajl-ui! 

» ^ ^ a a >1 ^ a j ^ j i_.»-*->- cjU^d! ^jy lj 1 a_)Lc. I 4 j ^' 1 ^ * j c l3a^ 1I ^jy l| AAt (d ^ 4 

c(_S jl^eJI (JAJ aSLcu!.! AjA rbi dii AJ^ cjL^>JLl A^jlJ (-SA 4 II ^11 (J^sadl AdSjJLLu/l ^jJI 

(.AdSjbudu! (^jJI CbS^JI S) _ L^Jj^a csl AaVI J A "‘ ^ x ill aSUaJ! AjAreJ AjlJ ^ 

. b)L^=bl^ aLx_ ^ a-vjL^J 3j3-^? (^3_J 


AAidul (j! I A JjL^j MJ J^sdl ^S (.4J Ly^l3- a311s> JJl^a dLLL<jJ jl aIjJI (jl CAo- 

(d ^ 4 »aI Ardd-U/I Aj ^JIIvJLlS - jl U>.aSfl ‘t A^ i-os 31Jh 3-1 1 (3 1 < ^-y A J ( a JJJj. ^—\ 

. A^dfaJI 


dJdJl (d A ^ L)i^ c JLatJ Iji-dAdu^I JUtA «t A J*J[5jr A^tdul)) j/NAAJb^f IjdaJ 

. jl aIjJI aF> AjlJ ^j-C jLxdCdu^fl ^dLc 'y -*^=>jfljl ^LA C (d-^-^Jdilj 1^1 
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CO^jJI 13 I^A^-l C 2 #ljl^lj 9 jLumjuwLII 




































luIj 9 .in nipllg ii jf IiinII jLaiiJJI 


:UljLuJI JLSLtflj JUj| * 0.Y 



|OJ c5jJ>tLaJ! I4-31 UO i^JLj c^5^__3t]l ^ |^ILj Jj! oULJI 

l_Oco 2 j ^ ^ 1 4 ^ 11^1 a ^j—A (_^\]l LjLa^Ladl G! (. 4 ^-^l^-J! ^ Jj>r * .< <» . 4 . D 1 ^oJIj >-4 J 

i/v^hX^-crf-aXl L-)l 1 fl Jl «4_)lwO- O DjIbLo j. <4 fl t l 4J! '. t ^ tl ‘ l^H-a/^l 


dill]i/o-b~ dJLdb L "> AI SI Lbaj! J dD L3r Lc I 4 ^ ^U»* Jj^ aj (.i/uJLa.aJI bLJb 4 ^ 

.olSLJt 


UljLuJ! 4^ mLu\ U^J 

rjijV!^!^! 

4^}! Dj. ^T)du 4 l^JL^jl ^j,_b 

(Jl J, <3 7 <*l\ dJLdb Cl* _jL ^==3 (St 

. (A) j^-UI (GRS) 

^c iJIai ii 1 1 t/v to j—I SI -t 

—o—<aJ! (JtL -4 4^ JL^ULJIJ_o ^3 
LsJta^cj* ^ yb J_Lc l^tL^j! 

• (B ) l/V^LrU^ * fl A iii\ 

ljIjLJI (JL-a^l ^ ^bb^Lo^s! cJL^^^I i/vLa1 .se.* ^j! lSIjLoJI JL^oj! ^ ^ 4J dill jl ^ _Y 

^4ljISLJI 4J—. uij^^ j)l -^a o ^l <0,^1 j/v 1 <u 1 m jj-c.ft^ c(TDRSS) 

* (C) ^JLxjJ-c-wjVI 1 _ A ^*» a J! 4J ^ j yCr -1 4^}! yj*& 


l \1 y . 1 1 tl m \ ^r i>- ^ \ 4 ^ }| ^Lo c j J C u>Jjl I A * 4 Jl^ ^ j //<^M |/vla**• A 4 jy l| ljISLJI 4 

Jsajlj^-u 4 ^ 1 C- L_)IjLcJI Jj-Jj-TcJ .l^ol Jl 1^1 1 {3o) OA^<) r^lj 

Ljl^aj. ^Jl LjLo^^a^reJ! i/v^— ujI^J dilSLoJI ciULi ^L4 (J^LatlJ! “CD”^1J^ 0 ^I J _3S 3 \ 



4 JI— uj^\ *j y/ ‘^^ 3j—^ jCzl-jlJ 4 ^ 

(.l^lol d ittl^j^S 4J^4«<-<q»Q l ^ ^ u\ ljISLJI 

*j a"\[ ^1 ^SjJI ^C^Cls>sCla jj A C 

j 3 -^)l dUb JL^j! colSLJ! ^y-Lc ^^rtl 

.(j^jl^JI (JAjqjls&ila«,^JU L/vLa ^l^jj|l Lyj^j 

Jl ^»^)l ^-£b ci/v-4«LaJ^! dJUb L-)l d ^ *tr*> ^ J^-l 

■ a /iV~* 111 \ b-ci^]l (Jl^a-I d,xt .-^ ' a tl 43 _L^LJlI 4^3 

(_^j.tr*>tl^. a ^-al^l j*<t>-lj yv—c>- i )l^ij3 SLbejV dJJ S ^ 

. j-cLs&l! y^~ ISG! ^ ^ *m 

3 jJl] J 3 -^> <Jl—u/J^f Lba-j! ^ JbdL^uJ ^ ^ ^a 



J-J J^bJ ,j—4 I^Jc^=Sw4-!LJ lSI _jLxJ! 4 ^_J>Ij^- /—5eSL^=>-4 

. t as^II 


cLyJI ^lydll oIjI^Ijq sjuJ\ (yn jLsluujujUI 


70 

























liilLUl Jiodl 



aaJI Qn jl n I'i'i'i mili 
uuggj^unJI dadil (oIujuuiL 






ifljggj^Mpll /LS-iiil phVi mb isu jx jly .'iVi mUI 





c«< 


jLat_ 




^ 4 Jr ^3 l A ^ _«< J1 

t d J>$Jjj.^At iai»—< u«i j—p- <jL _3 t (j, _illll (J—w^a-dJI 

O^f _3 * ^ L^\ (* <j—« uwo-^il ^-JsaJLj 

^Jjil £9 ^allj laJjL^o — 5 J\ 3u-o-^il 

^yA jLsL—<loLu/^fl (Jl <^3 CA-^I^ ia * A fti L-^l (JbJI_9cJ 

4-o-^Xl ljI3 “ k ^iajl-XuIs cXst-JI 


4^3 


c L-Oe ^Jl gAto Cr <JIljrli-1 ^ 1 c 3j J kll I 4 ] 5 J\ A 

^3 cji—Zm.^U (.jLjiJI^ cl->La 

LjU-^il JJ 13 .J Sj^JjjJljlLa^Sfl 

CA-m^I^JI dJLL c3 y^ 4 ^ ^ II L_il 3 ^all 

^llJljJ C LA-39^eJI Ult l LA^l^a^yBi a ^t j J— 




(J^ cu'-Jjlj^JI i/ot XoLxJ ^ ^k * ^3 A * J c A■fcll ^uJI^La . 7 /*!//.VI 

^-j) J 3 ^ >/i- 3 llaJ l t ri JijjJ^. Al ia * /?<! ^j—<o J J —3 l ^ J ^l— 

— l^, * * A ^~* (3 *~^~ S ’ y '' i ^1 ,/.*»>Sfl 1 ^ ^ ' -‘ i ^£\}l LAJt //<^l O JJb ^jL-v3^ J «^ja 1 

U * >j>J LA^La-xJLtl O. \ ft A ^ <JL_9tA 

•4_L<s clcx^JL) ^ jjl ^La_^JL) i/v-^licll laJ^L^jJI^ Sjlj^cll 

(J>—4*a-i$ (d)[*x- hiLa^I lj!I^L— oo^J^lj) Sj. 3J_ &3 

^ la - * J} ~ ^3 JjLse_^Ul 4.^ *aJ LJj) 1 u Aj 

^Jb cci^ cl d Hi 1 A 1 \ j- <^—X \ ^-V tl ^1 ■% „. t A y/l ^l 

caj»— u>l (J^-OB—toj^ -L^?jJ (antenna) j*l j^eiL-^i 

-t."-..t la j(jjl< i t^<)> '■ *~ uj\ 

^ c(^ ) (^ 9 ^c)l L 3^A^ tl ^ a . >%*! jt. * a ^ 4 J3 

i(Y)L*^ rU ui Z k-i t(Y) L>^U 

U)!^l lj. la 3 *(£) La ^lLs. ijj y^C- laJLaILLq^' 
j^3i-JUL<.<.c^JL] (JL^a (jl3 ^JIilIIj^ ljI^-^JlIj 3\3jL2J,L> i/JLJLs ^j^-—\ ) 14 , 13 IL^ pl^ 3 j\ * 

ia^L s&Jljl•• *>■" 3j r ^^.i|a.tA *ao^ a ^a^gJLJI y^**——* (j^^j l .*yy 

tjj* j-jj-*JI j^ 9_3 (Spatial resolution). C^-JLJLs la-jjL^=x>» djas I 4 I ( d la ^ Lj 

♦t ^‘■».t 1|& 1 / a! ^t 1 cun ^all l^ 1 a 'j a J^jJljr Jla m l y 

03J3*^\ 3 ^l—^ ia^ a ^--> xjX 3 & 3 J t a vA-*,—<T j^l a3s-v_^uI caj^bJI qS oJLc *<<j 
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AjyJI Oljblj9 ^jlUI (Jjj jUluulXuiUI 











































ifljggj^Mpll /LS-iiil phVi mb isu jx jly .'iVi mUI 


~33j /A' ^* GDI o 3 -^JGGL-*<<.G jI t«ulj jlj 03 *3 d j (j—jiJ! A-*JGJI 1 «l 

3—jLLj t d ,) 33 )‘^ m% ‘ A' i/vJL— 1 Ljl h aj! o' i »--' *c>- c i/v— >jrGI i/* a—>3 ^ 3A j* dt 

diJ-L^a 3 c t—illa-OeJt^jGcdl L-jl^LcJ'^ J—GasJJ cL^* 4-44- ^ cjUa-j^l' ^ L_J Gi-udaJ 

£-d-JI (JjLo O 3 I 1 JI J-J JaeJ J c A-OeLa. 

. A ^t*» ^ 1 1' 

c (. i/^uu^f a-^GcJ LJI^j>XIoLauX' 

3 ^jy lj a-*-uj^' JLaJ^ L^J UaU- dtG-4J 

JLl ,j-«p 3 -dJI Ij & ^ I «Sd —^3 



I JL^/jG «jl^ljJI»jl4^-j k 3_ 


ci > J3^~* J ci > d > 5-^ J! 

«jl ^lj-JI» 3-^ c£> J3^~tt pj-dJI ^3* <T» Sj— 
(RADAR - Radio Detection and Ranging) 


3^-^.o.j cAJi_^^fl dUG 5 Ju£ 4 Ju« jG)Go>JI A*Ju^n j*3_d_j^G c lGjl^JI oUeGA' 
d'GL)A^ A) A 4 ^3 ^ 3' ^ l<% m GD^fl dl ^3^'3 u/GiJLoel' iGl JlaVI o^—^ 3 JJ 

(Jua-^jIG .4 (Jw<j dCL 3 AJ)-j^alJI J^jl^ljJ) 534-' Lai c JGaJI 3 lGJ4H (_3U a^I fcuil 2Ja&J jL* £CLa/^t 

jlo ^JLc LJld Sj^SH dJUG J^-^G3 1 (altimeters and scatterometers) CGLdcJI jGaLcUjjVI 

. 3 -J Ja_J ^ 1 C 0 >JI AJ 3 -J 3 jGidtoL.^' Sj 4 ^-i A^AGeJ JL 5 -I 3 

c c A-j33>^a>GL' a•* GDI j 4 GjI \ d^-^oW ^3 A s _jj' ^'3*)! G> 1 cU2_>3^n» ^>1, Sj—^-1 

»3^4*^di o^—^ 3 ^ * j*) i/Gl—< uGL' c AG 43 (_d | * 1 >-3 ^^3 ^ s ^-L_II q w ^ A ^3 

yA-JLaLsdl a—^ aJLtl O^—^ v*'GI ^Jl.1 (3^1 *a) ^3 ^ i oL-C^LdJJ^' Q u ^ jlG-x> o'—^ t j^l C. iS^~^ *33 

JlJLc .GjL_cIJG 3^I ^L-G ^^.Jtlllj 3 (j^JajJI G-LaGG JlJLc) l Vi ( jG> 3^I oj _j 3 l_d 

o I ^ 03 ^aG L_4 jIG cGjLcLdGj^l jl -jJl^cj ^^'3 5 j—3—4 ^j-GJI Ij_a^IjG-i ^»l 

pi_L)jl 3 a .^'3^3-to >'3^)1 ^-^3 3G3I3_cl L^IjGGG^I J_Lc 1 _a! ,03-Glla 3P_« 


. —cLda j—o -3 3I 5 j— jIL> 3P—« 0 l c. LglGos jL^^tJI o 

^ 4 ^jaJ a ^ ^^ Ljl ^<GcS ^'3^^ ^ <-u_>3 t' ‘"Ay 

t ( 4 G -3 Go- Jua) lG J4II ^cla 3-ajUaG- 3, l C ^ ^ A ^aJ' dUG 



3 "fr- GI ^la 

3^ LG Sj^a-I 
c lGIJlaSH 3-C 5 jG 3 .il GiLajl 
*bflI 4 J.tod ^oUlA^'jxl'dUjL ^3 


l_)LaaA j* a tl dJUG ^'3^13-4 o jGl^-uj^I 3 < ~o,^ 3 t cGta^J' 3 1 ^ 

. 3^dl //. c-jljla^al J -4 3y }| 3^u_J Uj c^ta-iudl 3 l C- ^LJ3JI a^3-^u 3-J■ ^ d d L_)lIa^ocXl ^da^d 3 i C- 

A * <<< J > J^b 3 1 A-d-LacXl /nS 1 3 ^'3! p I3GI 3^3^' 3, l ^3 ^3-^1 C^i l S ^ J>Sr x <<< ^3 

. aGJLGcI' JI3-JL! 3, d ^Litl 3^1 ■^--^ + fI GiLodeJoa j ^3 ^ d A 
A-*_Ju! D3 jG 53-00 L-cjLse-tS C -to d^ «Aj3 J3 -^»^tl 3! ^tlw Sj>4> ^ lC3 **——)JrDG ^3-dJL u) (J> ^<Q dtl I Jjb 

jGi-doLu/ljl^a-jl03c A-^sdl c^dsdl |da- 3 L ^3 ^«<tl <3D\iG 3, l C- (. ^ J3JU ^ ' 


^jbl l-AJb oGj—jl' oL-)Gb 3 4 ^-^ 3-33 4<o *tl 3 , l c 03 Jx-dl 3^3 c 




djyJI djljlAill Oljblj9 dJLkll (JJJ jLsLUAJUUilll 
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ifljggj^Mpll /LS-iiil phVi mb isu jx jly .'iVi mUI 


l ^jr jlj>_<llLuj^fl 3 j 4^4 i/JjJLofcA ^vJLj^LaJ (J^<*_slJ jl .iljJI Sj^ (jl l4—OeJ 

£<) jwO> 3W dllljjj) <<ot' dJLL ^j-C 3 d ll4r*4.j3.*olo3lj)j) j^itl (jls ^LJL) J c L ^— jUli (J_^ dtt 

«J^l)J<» Iaj3^_J(JvJI LjLa^JLatXi <jJ3 cLjta^Alo-^n ciLJLll CoeJ cAJL—Ju^fl^ 4 ^J>il 

I 4 J -4 <jl J 3l >o> *^a^a LjLo^1j*_a IajLoLcI <j-^=wOJ <1<~ <^1 Sj^. Iaj3^J 


0y^>-'^ ^A^wjLbwV' ^*1 11 1 ^ /it i/v-jJLXjl LdJjoeja Ij^La ^ ^ Jr^ J 

o»^» 



obljJljl^uL^UM-T 

^Jb «jbljJljL^» (jls c ILL, l ^jr ^ 2 i ^ ^ 

,j-o ^-VLj j ♦ljIbI—a*<XI a <? t jW?" (J *o^fl 

c ^jl^Aj t c (J^ujJ» 

Jwcl^-^J «(J»^4^1*I)) <3 J .LjULJI t/o3ldt_A^ (^JwOe^a^J 


3j *'Ua ill I ljI ill (j-o ^v^LilLa ljL-C^^cjO 

j*9 ajj c^-LjIj ljI jf\_3 0 1c (A) t a 

ljI il l LiU^J-j-^=aj3j (J> ^^-^> > A ILj « ( ^_j 1 ^ 4 )!» 
•loj) d << JIj(_,^ < ~* r ~> * VIL*-<«ull ^ ^^ B) ^ l * <.<* l/\-<—jJb 

oLsejl ^ 1 C —A-C ) (J sL« (J>^-^>> JaJ (- 3 J 4 II ^ 1 C 

i)l * a~ ^<Ij u (^_jII^B ^ 4 *-^lJ -a (jJaAj (j-ctXilLaj! *j3|4j cqI^IjJJ c/JLol^JI 1 ^<tI ^*». 

, A ***~ pl-<cji ^ .(—XJuL^J ^ * J c (AJLxO^I O ^ ^ ^ L-J LftXl JL I L-^jL^i <3 <v,.fl £.y^- 

^La-wJ ^L*_J 1 la-jjLLj Sj 3 -^? —O^ c -* :ti I y/OcJlj»_^ 3 ^JLj ^ ^ I 


W ^^ m| n^crfhS Mjcrowaves . 
iiV» ^* r «J 


Frequ rot y 

BHir 



'HI 


« l-Lj33jj==>^1 I Lai».-^(» aJL»_<13 (£ jJI j-oeJI 

I <^J A ^ .?, Vi Of ^jJLl <,■■'%*: \ J, ,x>. ^]| (/\^, 

LXjljL-Iu ditslLajJ! (j-o J-J Jjtll J_^“ 5 -^ 3 4 _^.SgJl 

^ULjI 3 Co<3 (JLJI j cj^t 

LA-o*— ^dJI dJUb 3<_ll3j c«^/v j* )UJI i/»—-J lL*J1» 

i/e—(J^ Igl L^) i^Ks., K, Ku) ljIJ—josJI • 

jl^ljJI 3j4^-i (J& J3&iL<.<.3 c33l^> j c l Jo- 5 j^aS 
. (j^fl LajljLm C<.<,<,<-J ^_a> d-«j j 3 l^o~ 3 J 5 - 00 &II 

^ :(X-band)j-oJI • 

^^ALaJL-a/^fl c I 30 - caI^-^o&II ._a aU i*^l 

«CA^oJ^I ( J ilU J^ l 1^** 1 I I ^b"*~ 3 ~c£j 
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AjyJI oljblj9 ^jlUI (Jjj jLsluujuiUI 







































LfljggjSjLflJI /LSLillI pluIuuU iSJ jlo .Vi'i .H III 


j ♦ (Jbe^ (^3 ✓ua Jjeli hull c ^ 5 ~>- LaI^^J^sXI j/v a ^~* 3^n ^jJ>. 

c (ERS1 _ ERS2) la —\a * cA \^W jl— 


u-3 :(C-band)j-oJI 
(NASA AirSAR) ^^ cl*^ 


. (RADARSAT) 


♦“ALMAZ”j.rtII ^ 1 c^ji^iLfac<Xl: (S-ban^j-oJI • 


t “JERS- E’^UJI 3 c“SEASAT’ 


^JLc^ jls&i "*: (L-band) > -o t ]l * 
: l^>- “Lo/Lj” •.* aL~> ^ $ 


uwJ^ii ^^ 3 ^b—^ L_ ,,/ 1 i i a ♦ 1 1 i- ^l j \ (P.band)^. ..x'^JI * 

♦ oUeJ^fl^ C-JjbelJI ^Ij^-Ij /w=>litJI l^_>- «Lu/Ij» 



^1 J^dLo/lj l c LA^tjjJIJj) d d c 0^A)3-^ ^~3-*Lj ^ 

^1 J^eU—u/lj t(C-band)j-odl ^1 yXiell—a/lj l^L>l S 33 cL-dJLli&Aj—O- 

&^tl 4 jj.^l^> )(j$ j_JI (J^a—<UI 0) l 1 >L_ 3 ^A^o-I »* UyVa ->..^j .(L -band) 

Ljl^J i/s ri iniell (J—j-^LsbJLI ^9 ^Lsl-Jo^I I 4 J (J-d fl*I J gjUl /vJLjjJsaJI s_3^A_JLs~^f (ill 2 ^^~j-}3 ' iJt 4 JtD 

♦ i/s-jJ>3t)l dUL> ^ 3-^3 (J^LaJJ 




djyJI d)ljJiiil oljlalj 9 ysuJ\ Qn jLsluuuuuuUI 


76 
































ifljggj^Mpll /LS-iiil phVi mb isu jx jly .'iVi mUI 


L—> 4. ^ 1 t-' t <■ ^ 4j 1 /\—3lW |/v <<4 ^LLa 

lJ-j^slj 2^-rb) c^>4^=^' oUsejl ^ lU^tl j^_JLj j (polarization) 
(J j) ^ J a.a ^aJ “jl^I jJI 3j*^4” ■• a .... (JjVl (J- ^ all ^3 ^ ^ 


LA <n * \\,\ LA * ^Jl * C * ^*lj A J t("V") § ' c(H) L^i _J lL-» A '1 ...V 1 

^ ^ A '3 * 0^-^3-lJI M (J^; *" "* A a a I a I c ^^jj l_) U^JLL^uIj 

:^JLlU c jjl ^ a~ (JLu^j^AJ l_j ILaJiiL^J ^ljjI Cj^S) *~~-*-* 



. ^ d^l (Jl^dILa/1^ C ^ <JLa>j! :HH • 

♦ J1 * A *1 ^ <.(^-ut\j : VV • 

. (_J ^llj) (.Jl A A K <Ai\ 0) JL*)I :HV • 

. ^ j a 3l <Jl * d7 u\ Q) c^ljJUj! :VH • 

LA^jJL^JtJ C-jlt-> rt *1 u^\ (jl C<-0- c U (J^L<jXil U>\Ll21u*W |^ul l (J) Ito J Jji 

-“^j "■ ^aLsiXll L-jlLs. ^ ~ ” [ ^4-JLc 0ILa-J (Jb 3 


c la j*C^bjJl (Jt<^ jl-J (C)j. ^ ti l d <>tl ^ ft 

L->Ua-g-I "^1 ^j- 4 (J> ^ (jGj^^all. la t-> It I _^]! ^JLc L->Ua-g-I cd^A_Jo>l J^_jG 

(j-u^^ljiXll L—)lto c 7 jj 1 c^flj^ 1 c Sj3-^ll l— c(HH,VV) (J>_jLqX1I 

LAJljl aaxII laJ^A^L)! p !^_J? 'j&y£. la^XLj ^—^3 <> _ ? -Lc-SfL) jL.<^.11 ^ 1 C .^W l__/j! c(HV) 


(c 3 j 3 V! -j-^Sn (J^UV!o^l>^o>JJX^L^J^c(HH,VV,HV)L^ 

l l_JU a ^ ' //.VI Lsl^J t ^ JLoeJ 4.1 C- a ,,A <X—^ ^ \| a ^ _3 (.<—34—^]1 ^54-4 ^Ijl— u >*$I (Jw_cLdJ la a Jjr^** 

j^l Xsrl (jl3 u<- 34^JJ jl ^IjJI laJ»3j ^ 1C (jljJ^-i <—)lt^> c3j) tr»U3 


cS>l Pj-C laJLaL^=4La ljIjLjJ ^yj^reJ (Jyll cla ^ ilLse^o L->lLa ^l^jl la4JLocj9 la-o-^- 4 (JI^L>t 
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AjyJI oljlalj 9 ^jlUI (Jjj jLumjuwLII 





























LfljggjSjLflJI /ULillI pluIuuU iSJ jlo Mi'i -.1 III 


: 2l uii=ii Sjjjj a^jjjt 2u jOa y.t 



jLL^yi 1 j t ^_..,.U i_jjI ,„i ,j_c < ^ 1-vj j ^ --..i.fltl i_jjI i„Sfl 

. —i t .Js ^ ^ ,/.VI a ^*1 _ r % (Framing) 

^ dlb laJL^Ls^JI i/» ^ * 1 ,1 C-J^JLu/lt rt l ~ •*-J c 

(3-Lo LaLaJ C(B) 3j~ut Lo« L^IocJ^ d^ajJI i/vI&jU (Jf^ ^ * & (A) <jlj\La)l oLsejl i/v^aJLtl 

c(j|Ij^LaJI pl y >1 ^JLc ^ a .r ol^ejl (J )Lo (J><£<J ( d i/vjl—Ju! _l)j rclo clX^jL^uJI 

“(5aU” 1U» ,,/j * tl *U» A j ( j m ^ r 5 jLOtJ ^ 4 ^3^ J> C(C) (j-A > cL jp- 

Ito ^ a La! c jl_^uXl (J^l jj c oi£^ej! i c. ^ ^^<a>-atJ' jjl^JJ SjL-u^I (D) u Range ” 
♦(E) jl—^ 1 c c (jl dLsbj^ (j^ m-Js “Azimuth” “CLu*—<< Ji” 

♦ £.[ fltl j! jl ^IjJI /v aU tl t/djlj i/v-CjtjLs&ll tXjJljJI d Jjb 



djyJI i§ly£il oljlalj9 sjuJI £jjj jIsujuuuuuUI 73 




























ifljggj^Mpll /LS-iiil phVi mb isu jx jly .'iVi mUI 


: JUauilj ujjii) JJdi 


a (—^ jJlL> ^swath ) La/J jLli ^j- 4 - (ctdir) y^y~* ^ ./X^> * A 

. (B) « J-ol-JI ^jJj» ^dsajJI V \W a ) ^j-C LoJwO c(A) 



LL^»j*scJ l A 1 ^ C(A) tl jt ) iaA <<-^**3 A i/\Ji^lj)) 

. J-Ot-JI ^11 L-^J! Jtij i/\_*_ 3 jJI (J^l ^ 

^LJbjl^lj—II j^^JLj. ^rto jl^IjJI I4JL4 ^vJI 1/03^3^ <3-^ (B) «i/>—j ^j JI i/u_ 3 ^ 1 j» L_aI 

.(C) <J—>UJ ^JL-U 3 —a iait]' lji_A (Jj cui^mi Jl -JjLSttl) O^-? 3 4-JL^J C^>_t-» 4- 

.(^CliJ lto d <•<< 4 ^vll ^ to rfi<* 1 y/v—if! i^ Lct l ^_A (D) ^_i 4<oJ)^n 
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SbyJI ^l^lXrxl oljlalj9 ajuJI (Jjj jUujulXuiUI 

















ifljggj^Mpll /LS-iiil phVi mb isu jx jly .'iVi mUI 


ljI3 «( a J33j-^= =, -dkI .a * 1» ^ 

^I^A^ajIaljf-l Jisel^J jL*_ 


> c 3 1 aljJd tA ^ iL^aAl 3jJ_3 

i/v^aAaji ^yjJ==±£- ^^JlcdJUij c ia-j— a/ JJL^ll 

oj)^aX] c _^eil ^njLs&II j—jj) ^^tljtalj ^») (Real Aperture Radar “RAR”) ^ 3 * a >- 

^ALseJI a Jl& (^3 3 t 3 J_>L*JI .a ■* /* VI JL ri a...^>1 3 /> -* ,?.V 1 3x5^1^ i/v-^LxJ _■ u, jl ( 3 dD^ (j^- 3>Jj) <<n\\ 

^JLUjJLl clUU! jAI oLtcjL) i/v * U (J^ jlJlII (J^t^tl L/>-jjL^aAl 3j-x3 jl^CL3lj 

dUj^I jl (range)^ jAI( 3dL>-^Sjaa Ld ...“Azimuth”„«tl jl*j aUala£L*_^I <jUI 

. (P) ^^JLc jujJ^ (azimuth across track) 


(Range) <. ^La_^ ^ 1 c, L^CLa ty>3 11 

43la 1 cSfljS 33 _.^>H \[^(.a <J^L>t rt/j_ 4 jy^ L^JLfcj3val—*<.AlC3_iL^=»131 

LA^jL^aAi (3^ a~tl 3 j a 3 c Y3 > lj $—^ jl^JI^jq dlla^.^ V LoJ-jj <.13 Yqajj—aa, 4 iIJI^ ^ ^3 
^jAi ^ 1 c aL? 1 <3 ^iLj LojJLc^^j^aJ^ t ^jAI ^ 1 c. j~aCL*_j V3 uCLjIj (JAa_» (JJjIAI ^jAI ^^a 

w;y JLAL)3 cA^>3 3 .<«Jl LAJ3I3 1 c^^93^1 ^jAIj i/M^l 3 eJI ^j>j. d 3 tl ^ 1 c 3 j jJLII jl<»CL*_> 1^3-*<<a <. ^^93^! 
3 aLjj^j JJia 4 ^ 9 jVI ^ jlALj L& 3 la c^ciala J^lAl ^jALj 3 ^—^UJI (3J3-HJI ^^JLc 3 jjlDI 03—^=^ L* jlLc 

. “Range ^jA(” 



i/VJtXo I U^jlscjJUI ^ 3 ^ c “ Azimuth 

^1 ^-3 c “ 3 ^ (j-C. 3 J-SlCLu^ . A ♦ 


> uJI” dLscj^I 3\3jJI aJi9ej 

UjlIc .J3U! j_Al ^aL^jj c < c J33> All 


c D33 , 4 j d^* J1 a ^a>a. ^-jj. 3^11 ^ 1 c 33.1 a\\ JIiJIj3 ‘(A) 4-Lqjal ^all ^U.-All 

Ij* l__^x»LcLj 3.1 £3 ^ t^»! t Y3 \ (j^aJ4II ( y^=s^^j 

^ 1 c 33 ^-All (j—ujLStLJLi ^LAL )3 c ^Lsl—AJI ^jl ^ 4 J 3 A 9 aiaji l a 1 ^ 3 ^ 

.(3J3-3IJI 

c 3 j^^acLl jA( ^-(3J3-31JI 3jJui]! alaj—3^, 

a!ajCLa __J1 (Lr a ^ 1 c 33jJjJI 3 atj) Lai cca 3-o»_a ^>jlL& ljLo. /j-c L-4-JLc 

£,13.^ t jl aljAJ (/JLol^eJI CL^aJAl SjjJIj I ^3 ^^->1 34JI ^3^ ^JA3_j 3 <.<^-*1341! (J3A 9 SaLj^j 

jl^aVl Lai (. jfl^a Y3 ^ ^9^13411 (J3A9 ^3!Jh_a (. 13^-3d3^-9eAl * aU> ^1 ^^^.Aa (. £.[ >>^^3!3__9tJI 

j^l Jl9cIL_o/I c^_jI^]I (J3A9 1 Cr a^-^dl ciLL) ^ 1 c L r JjCLU3 ♦!) 0 3 ^ ^3^^ c^. 

31 >1 *».t c aJu>jAl a jt i/oeJLsi-a 3 (3♦tT *“ 4 *~aAJl a c. ^11 i/vaL^9^flj <. a ^ itl a ^ *>- 

. Clw^^uJI j aII a3^a j^ocdj ^Ii]Ij 3 c 3^ a> ~ 3 J3A9 a 



cLyJI ^lyiiil Oljlalj9 ajuJI (jjj jLluajuuiIII 
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ifljggj^Mpll /L 2 _ujl phi'i mb jx jla .'iVi 


□JJI 



<.() ) II i/vJk_cJul ju> (A) eSd—^JI (J_JLJ c^_u/s j* 1 >4 * II ciL-L) _Lc^Vlj £L_ 

/i dl c ^L_a^f| ^}| _dj_stldl ^3 qa A * —- j L^JLjJ / V 1 (dl ^j-4 D JuLaJI i/v •* ^VI (3 «tT *" 4 ^ 

.(B) s*s\ Jrl3^l (^I^II 3Jl9eJ t(Y) l_«L<*J [ai ^Ti^fI jwO> ( j-d l_3 J^II IaJlL^^j^sJ (JLJI 

^j_Ll jl \Qt dJLL ,j «(J^ t-»i Sj-i id i/s* /r<^AJ (j^9j Jtiij <. .x ** *11 jl * c, s_sl j &Sfl 

* * j ^d—ll dls_i^JI ^11 ^_sLb^b c(<-slj> WVI i \ ; c 3I3j_ j ^ j-JI) t a ^ ’* y^y—^ 

0—Jj. j'ill w 1 ^ SjJ a]I (J-diu ^^-JLdlj ^ (.(j-ia_*_dl i at_J (.^la ~<^AJ i_3 J_^JI 4_Js 

5jJL_3 1 C. J3 *s~i“x~}\ ^3 tX fl, J^LaJI DJ_& c(/v_Lal^-~> I_^_ILj (_£\_II *a _aiijJd i/s * *<<*tlj i/v 

ljrV3^ I 13 ^ a <<< ^ ^_ILj ( _'i ^_a_3jJd i/> *I^L) Qj D J_ y>- ^ Jjr * i 

j Jui^l <^3 l^l jl^iJ (<llj j ^“synthetic aperture radar” (SAR) 

rajjbljJI ji^iluUi^jT.T 
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SbyJI igljjial oljlalj9 ssuJ\ qj> jUluulXuiUI 



























ifljggj^Mpll /LS-iiil phVi mb isu jx jly .'iVi mUI 


un ^ Jjr un ^tl //., i < \1 ^ *<~tl ^ia_ 3 tJ ^ Ha 4 1XCLojV' un aI^j! (3 

ll03^ t L-Jfc^-C C /Ml t 1( rt l* •*-1 <<jl u> <j^aji» (j—.jL_^5ejlj u* u\-_jJ|jJI 

i-JLsl <<<U ^<A * C t ljL^> i_o>- ^IjMI uni> A,xW^ c L&J - A «t ^ ^1 ^ ~T s 

jl^IjJI “Slant range scale distortion” J^JUI ^jUI ^L*.!* J°> a^-AMt 


(A 1 ,B1) (jIbJ 4 II j.^U> j 1 c^flj Sj 3 -^]l l_cj^_ 2 JI ^jXI lj^-? 5j>3-^11 * & A 4 ^ ^-*-> 

(Jbjill jXl ^yJLc (A 2 ,B 2 ) 1 —3^)j»^ La .J(jdI ^T W» ^ 1 C i^De^eJi —4_) 

i-bl JLA^Ij UNJjLiL/J u>—^3-3M^3 jO L_*JjJi}l (^jU JJuC t a 1. 1 &/ j- £*-•"» < CL-£>- cULu u> d (J^_^=3bJ 

^ ^ 1 ^ UnSI <<<U C-J l- .< < * *>• j^3w«,J c L_iLd-Jtl C_)l—^JLc j^l ta\-5tIL_^L) ^ c ^ColMI (^XiJ ! \ * C- 

. UM-saJjL* Liujl ^ UnJL)U,I uJiLcalJ c (u^yj-3 ' UN^LuAl) 



oUL„„JLL) um^JI^)-*-*) jl ^lj i/\La yvLaJsJLLo j^lsaJ (uO^-LaJI 3 j^ ^»N) ^ 1 4j^ 

cunL^^JL^sjo (oj^ jl—*<.<.j) <—(^jXI > )u Cr ^)jla}l^ df) c((J 03 ^u>—JL»U j 

L^JL^a. AjC-al C (l—j-dj!) ^11 Sj^^all ^L-stjSfl^ Ljl^l—^,<Jkl (J> JjS e.i J i-C 

♦ ^UNj* 1 ^Jjj) (_^1 ^ ^ Mh\ 

j^l Jls&I m\ JlLcoJlscJ 1 a l*t a ^/oe-XI ^ ljI* ~tl «uvjjt aljJlj}^_^)l» ciLJ 

jl uju* (^-Lc^5^5-o-c ,Uii^ juljuu-^Ij^I dUb(j^_^=»j> cuN—jj^-^all ljI^ Lj^fl 

Jn^-CU^ (layover) c j (foreshortening) J'iltlj^ o jl^j Sj-JILJI 

j^Cl) 



cLyJI oljlalj9 ysuJ\ Qn jLsuaajuujLII 
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ifljggj^Mpll /LS-iiil phVi mb isu jx jly .'iVi mUI 



CD' 


jl5-I SjlcLH jbljJI ^Lat-^> 
DL_ 5 ejlj ci/v-JLj^Lail 

^ J o! (J>—(J>—S-a) 
ju Adjjbl^JI dJU3 j c^-JUi Jl 

(A _ 13) J^LuJlI c iaJL»HI uliUI 

dO is Jwdoi_J ♦ ( A - B) la31__ JL I 

1 c 

(.^1 ^IjJI ^Lsl—Ju 

la * a * ^ 4 3j_ a Hall dLL> 

LAJL UM I LoJllC I4] 

L*~ U ^ ^ (JA—J laBI —<< Jj c(D ^11 C ’daJLJI ^j—*) bi_/a 4 Lys ^ c£> 

llaJL)C la-JC>" _jjLuXlI lajjI Sj3 ^^9^3 (J> * Sj^ ^11 .( 

b3-b ::-Jii=_dU dlb ^jLslj ^b*b j^bb dj> c (JblUj><)t^ *\,l j. Sjjfctb 


LqJlLc C_>tU j^tA it I j_( 



. ^L?Lu/ 


(Jwl 3 (JLc^Ldjjl ^3) L«i^jlala^ 3 Jl «jtaljJI» ^L*_d Lo ju-c uj jLsdd «<—5j a> 

15jlcLSJI( j- 4 LA-obilld_ b(J-x3<-3j^liS jGjII ** ^JbJb j c 4,_t i^l»^tl^j. 

J.^U> * A cjl dLscjL) ^CJL2s l^jl^auo q —« CoeJjl J>i c2> J4H (3 —) dLl JJ la 0 * *** 


j^U> ill j. SjJfclbaJ IIj^Gb LA-jjl ^a]l ^ 1C l dflg)fill .( B ’-A) SjlcUJIJJs 


• JiUI 
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cLyJI igljl&l oljlaljg null ^AjbuluwUI 



























ifljggj^Mpll /LS-iiil phVi mb isu jx jly .'iVi mUI 



(3 tAtl \ ^4_4 uJ L_A LJ>^uL_>- ^11 (jl—JjJbliajl (£^3 _J 

VUjiicoy3 c “radarshadow”^jhh tl 
(£JlU obejlj (_tVtr»tl j.^U» j £rt~» //< S^l^l JyjtaljJI 

Vi 0 JjJbU/ l/V^ ^rljJi L^i Jjfcj I l d,L>- (, JaOL^jl 

JvBliz? L^JL^aJ V i\ *">- <. Sjy^all (3 t^l*t l c 4 i 1 \j ^U> 43 

LAJ3I3 ^ljLcLs»-^I (^114I/0 jGj-j V ^JIi]Ij 3 

31 4 ^~ dU Jl c JLot-dl Jill l * dy- ii LqJl 

P33 y ^ *<<tl ^L*—fcuJI (_Jw^ ^1 tdl^cjVl 3U d ) 





«^l^3_—uil» t(J«^dl i/» ai~» \ a £.&.) 


» l ^ 3^ (_p—^rh> ^<VI 
L^JLst-a Jo I (^Isc j V 3 JvJUlla-4 



djyJI oljlalj 9 ajuJI (Jjj jLsluuuuuuUI 
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l_ajggj£;iaJI /ULillI pluIuuU iSU jlo Mi'i -.1 III 


: J^Uj £.T 



/ pjl 1 ^ , 1 f //< ft. ^ ,i.\\, 

* ^ * Li • (_al jUfcSfl ^j -4 ji 3 j -4 L ^L. ^ LJLuji 

i/w rt j* ^JLc c la_ *A\ ^A—alLaJI SbL^iJ 

5 t ^La_utJi ^™/s /\_^lLaJI (__)_cliu 

A «o>- (J_«l^_s*JI cfJUL) (JwO._ *Lj. 

-( -‘-^ JL>L^^ *-* //». i * f_L _ 1 it^» /I -i > , Nj r * 


^LLaJtil) £L_La_^J1 _jl C-t—jLa- ^_II 

(j-Q JLJJLxJI J 

(3*^^ ^ti 1^ -L-»* \j. * U ^^*>^11 liLLj 

J->- l^J^alt ^ 1C I 4 J -4 ^ J JlacJ 

(^3-s»i (J»*l^-C^ 1C J^-3 (J^ol^_aJI (jia—xJ GlJ^LJ lI 




^Jl< 



:t/v-^u-cJ^ 


. L_3A^)I ^T L*> <AI * 

^1 JJ ^rL-».^tl. >% jh, 1 * •*)l • 

. (-SA 4 JLI ^J'** ^ dj JvJ^jJI (£^jlSzA • 



jr~ jCLacJiO) >} *■ X ^Jl ^a «< k J^Jljr ^Ltl iAJL_^ol» (J^Liu ^ a&IL) t<-3 Jl^ll ^La—wj 

cb^o-'VI La-a/^Lo Jl jcLa-^JI laJ^ _«Io-jC-lLa-^a^ c 5j^-^a]l (jl^JI IJ\j(j (J^ol^_aJI 

A j _uJIj^LLjj t y* ^oq gLa ^Jl (J^-^aLajLjlcLa3jl 

. -L?^ rt ^<<tl la^ 3^ 3 cJ^LaJI ^JLc l >4 clj ^IjJJ i/v-^l-^jJIj 
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AjyJI oljlalj9 ^jlUI (Jjj jLsluujuiUI 

























ifljggj^Mpll /LS-iiil phVi mb isu jx jly .'iVi mUI 



(jl131 c l—A-C lj ^La—JA-X aJ 

a JA aL^>l LjL-cLdJjVI liX-Ii-l 

l A 1 11 a » ~.Sf (J^ LaJI 


Jjla- 


XjL_3^L1o^VI dJ_L) cX-Jjrl^l 

juu,c>l j- ^ ^■ J^-I^ll ^tr*> *<<tl ^UtiJ 
UJii= i.3^\_s^JLl' a _ji^bw 

♦ J$la]! 

c (A) ^LJI ^rV-> *<<tl (.3jij)^lljj. j 

a Wl^ a-*— guSfl 4 J-C- j^iL^aj r-L) ^jJI 

c j_ c Ijl-jaj L^aUsjI Qj) vjj (^ 

iSfl j-A - >W.d,a jA-iL^a ^3-3L_J J cjl^ljJI 


aVI Jj^la-1 till3 c jtatjJ! oLsejL) - y\La^i_<< Jl 

UL) c(B) « t jXloeJl ^rX*> *<<tl» Lot . >/u3)l ^IjJI J|<) ^11 a \ ^*t\ ^LA^J^J LjL>J Jj aXX-A-Aa a. C-LJI 

cLjLaLscJ^H L-J)JL> ^L*uXLa 4^JLc i/vLa^Luxll - A^lLall 

. yOejls iA-tJ^-1 Ljl^J Jj ^rt^» „.SH lILL) j g}^> ~ °> <. jl ^IjJI oLsejL) A^lLail 


♦^rL“> *<JIj.^U>a Utf^eJLo c (J^t-»tl ^J1 A-J&Lia^lj JgU) a *<JI aJi^Ij l—OlJL) ill_ )jd=^ 

<. J^^JLtiJI aJ^Ij LJ^Ij LaJL^ 3 (.^^^1,1 jg a )^ £rV-> 

■ JUU»tt ./i^ a (J. a \ — J_ol^J| ^1) L-^JjJjJi £ jl} <j-a — La (QjLj(J\]i LAJt^jJI (J^A3- lJL^aj^3e_) l 

^^^1 2 (Jj jj ^tall jr A ^ylLlllj t jl ^-*-i ^vll 


^JLc Iaj^jD c lA-J^jJI c (LA-ij^-ll) Xgj) d ^<<11 ^AJijIjJ (Jwi-S(j-A LLX^j-si-) 

cXuJJisdl JlJL^ $ .jl ^ 

L& J4II ^UA j/v.'W— ^La ^Jl 1A—UJ JJjfc 

“t/uJLdeXl ^_j^lj” ^JLLa^a^A 4J5_J cSj^_^11 

(3—^jlJJ S_)j_i j -^1 (local incidence angle) 

d ^<<11 fl > JJLc JJLl ^ 1 Cr (£ JsaieJI^ 

^jwbA L&j)l * * x3-L)a-^1^*s-UX^3 a <.«xlluo3l^o^ ( i y l^X^i_3 

(jj) ^-—\ > La jjl. ji^ijJi ^1* ^<1 
L 1 ^ (B^i '“ A s l* ^u^XLsallXg^ a *aJIa ^~~~^ 4 c ^aLjLaa^^x^-a 

^.... c_jLXaJt c cJL^-s*-) Ljljij|j>j L^j^ a^^- ^ <-<-a c_ cu.<.c<cl LXLc.^ia^^l (_)! 1 *1 iji-A^s aI^cJ^ {jy jbdLLj 

( 5^-3 Lo-A i 3 j\aL^> A^jJ-Stli X^.d.g^JI A_ 3 jlj (Jj»_ 3 eJ C a 4 ^-| 3 -A (JwOS (J ^-?3 

. 03-Lll a*L*>Lo<jij)^ 11 ^3^Li! dLL)^IjJI ^11 a*XuVI ^5^)^1| 




djyJI ^lydil oljialjg ssuJ\ (yo jLsluajuujUI 
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ifljggj^Mpll /LS-iiil phVi mb isu jx jly .'iVi mUI 



) «^TlL u >—wj ^IjJJ L/OjjJI JbcA» la$ 3L*JI (jL c (J) * La ^ 1 C £.L_)^ 

LI jLbfl dJUL(JjLdll ^j)L-» ji (.Lx^ll £»a 3%ilLail (J^Lj■.*•^ ^LL Ij^^oL*-Lj 

i/v—jJljJI dL^ejL . L 'It i/w <<< flL ^)LljLI Jt dLsbjI t A \ ^)l “\\j 1t ;/v__jJ)jJI dL^cj! 

La Jj-C. ci/^-J)l^ljJI Jij) 4 <n\\ Ll J—J&Sfl (J >^—\ uj 1 Cr £L Ll^ _L) jL^_J q\ 3 4 ^-—\ aJ 

.(Jl JL^ll ^ 4^1 “^t I (^ A A ) - A “*~ '-* A «t ^ (_r ^ ^ csl Jl 1^1 1 t (JfJ 4 

c(A) Ld^ll ^ 1 C Lj2^ A C- <Jg) ‘^~~>’J J d! 3ejl 4jL==> LI 


dJL) (3 -) La lXjJijJI oLejl (jl ^ LI La! . L 1_ uj 33 L L J^jl t ^Jr£.L JJf cjLIjJI pLsejL UN Jt ili^f! 

. 3^ 03L cjl^ljJI ^LLL L-^^=xj»jJl! i/u^x-uj (JJLls t(B) Lj^JJ 


c 3jj) ^tl LI jlL^I (j^j (Contrast) 3-^LJI ^j\ _t^oej ^ ^Lj. ^\c. iL^jJI oL^bjI 

^Ji^L jA3.(Jlalljt L^Hll jJbl^lg? J\ *t~ ( 3 ^ dJD ^J} c ia-L * a&ll ^L1 * 11 ^ ( 3 ^ Lj 4 JL^a. aI 

. 3j<)^U j 3a$^$ll LIjl&SH jws-yaj(j^u«.oej3c oLbj! ’jj*jZ^==> y* SjjL>L jJ! 


3 j A j (^LLLa^ f! 3^Lc) 3 !^—«LXa (j- ^^ 3!) 3^LL L^JLJ! ^<Sfl 

^ ^a^J! ^ju/L^a> • Wl Sj^blL L^JL-9 bJ 

LI dLL j ^“corner reflection” 
jLljJb (j^LsJI J^Ua ^ Ju-j^IjJI 

LjLHI LljjJI jlIcjlL-JI ^-d?3 c 3 jXuLa 
4^(34)! dLsbjIj L 31D! ^ jt j! J! 

■gLa -■■ti (jjl ^i^iji) UjJ>4 L&il Jbjl 

corner reflectors " ■:11 j.. 

(LLLa 3 jLl^aj j—3 j^_L*_U LjljjJI lj !3 
j-jj-*JI^ c ^jL^aJI (.^jl^-DI t 4 ^jLD) o!>«J! 
^ ^ ^-^t! ^al^ ^ tl LI. l _)1 *<< At 3*^ 

cLljXseJJkl^ c J 5 ic-^ajl (JLa \j\ ^ ^ 

dJUb 3L * dLJl! ^lloULJIj 

♦CLj)L!jJ! 3j3-^JI DJjbe^LJLl(JL a ^11 ^L?LOpLiLI 
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AjyJI ^lydll Oljblj9 ^juJI qj> jUluulXuiUI 

































LfljggjSjLflJI rtJLil pluIuuU iSJ jlo .Vi'i .H III 


I A •» ^V 'A • WI 3 (Ji \Vlj| i.^ys\ _ 

j~3 J 1 ** c5j) tlltloi n a 'S^^j^s.A\ 

* A J^rt "»^ (-dd^ll ^j-C- i/\ •* I ^j/A •* j| * a ^JLc 

(jl_3 c _c. Aj 3 J 3 ^^d edl J_ a^H 33 — 4 !^ 

dl d)_J (J 3 _ i^]\ ^d edl J_ l 1 ^la ^ 3 ) (jA^_JLj^fl 

£,lLa_*JI 3 LAd(jls llU JJ 3 l LAd 3 ^jJI (^3 3dtd^J 

Lojj-c. 1 ^ 3 u> ^ < j_^ ^-—%\ (jl^U> j ^-jLjJI 

* Ito^==» La^j 3o3^jJi (£^jlSgj* 03^3^3 

Q 3 ^--vJ c«L-*li?) j! %J^A» edJ—^)! (J 3 _-^a^J i_*Jj-C- 

^jl ^ ■* Wt 3 4 ) (juA ^ •* jVI . IIj\jL»J L-J^ 3 _& L-dJL^U (^JLstil O Sail < J^9 I n /Alt' 

t/w < oJId 4^> J-C 3 -lL^JI ^lia/L)' ^ J-« ^ 1 C (jl J^oJLat-J 4 7^ ^ (^-J^/AjkJ' ^J| |Q.tvr * 11 

4d i/vdUaJ' 3^ c 3 ^ djjJJ i/oufafaoclLj ^j-u-LaI t"» - 4 ' 3 (^t/> *3 «edU^J! JjJ—^i» ^L^a <ux)l 3^ 4 ~^~ > 

(j-Jwcii c cJLajJI c laJ) 3 ^ 1 ^ ‘C^**^ 9 ) *<<tl liLt3 3 ^^-^ 3 — 0 / c^to *<<ti ' 3 *^^ Cy* 3 a ^ 

"‘ 4 i jlL^JD i/u-fcuJJlj. ^LjljiJiJIjl^ ,?,i c 3 !j> 3 ^ • l)^ 9 ) 

. La 3^-^ si -_)IsL^JL L*> ^<<tl O^ )*v3ej 




jLLa—tuJI «J^M ( ^V'* ,7,i» 1 I3l 

CjZ. _<loLll 5j _a11^> l3)j _a=j j_c^3_JL*JI 

^ 3_a j c“Volume scattering” 

03 J J| 1 *-t"» //<3 3^ ^ /*.Sf LJuL_3cJ 

l 3L>3_£==JJ /p 5 L3l_^t^=xjLjl3LjldlJjjl 3,\ c3-^ 3^Lc 

t i j. -*-j j d:3 Ljlii 3 j** ^ 1 ^*~t»» A03 JJi/u-aJLc^ii 

^yiiiC-i i k j£ (3!jl3^^ t *r* m y t m< ^ ccjbUJi ^ d4 ^ *tl 
JutjfUljjUs_^VI Jl>-j cUJ3(Jv)I j 

www .>wL 1I 3^0 £ . I jj& |AaL^ 4<-3 bXd . ^ 1 ^ 

. jl^I jJlI(^ 3>3>i 3j-a 2^jlj 3ClCLlCL)(J\l! 3v3lLall ^^ 1 c^L lj 3j3 ... J^U,3i 3dLj) ^d 


:aj)bljjl JJ^JI jajLa> OJf 


. “Speckles” J ^>1 _ 3 jJ! cIULj ^-^.—^33 la^JLo&^ ljI^o ju J^Laj JojI dljJI 33 ^11 ^ la * ^ \ 

jljjlxJI JLstj 3 -3j3 3j3^lll “(J d 1 a tl j gJi. 1 ” ljL-oo&j I^LaJJI dDG 4.^13 j 

(3-C®(AAu 3 l^ellli:c£i} 3 ^y 1 c3LL« o^b-L ^la <m *11 .>%m ^i\ 3 o^.Ll 3 I (_> 3 L>-I j- 31 3*^ 

c(A) 3 j 3 ^tl ^d^t 3 U 03-LI 33 ^a ^JLc^j.* ui c ^t2JI j^ 3 l 3 3>3 a j^s(J 3 > 
^CLLj c (3J)Ju 3 jj 3 3 jl >3 (3^aJ (. 3 jl-»-^ 1 c3 LjDLjJI 3^33 3^3oe->Llll ljI La-Ljj 

j.^U»c (B) 3-^Jd 03-ijc£> 3 >!^ ^t 3 ld 33^3*^^* ^ (pixels) 333-^]lj«^LL^ t jia_jtj3^ L_^jlc 

. J^2_A_) 4_) 3l^= 3 3-Areil 



CU^I^Iy^l Oljlalj 9 ^JLkll (Jjj jLsLUAJUUilll 
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l_ajggj£;iaJI /ULillI pluIuuU iSU jlo di'i -.1 III 




(j! j 3 * ^>ju 5 “d ^ a * <3" (Hoise^ s L*i»^(ia]l ^l^ji ^gj (Speckles) 

i LAJell * 11 -/<) 4LjLo^. l jLll < _^^ieILfaol_g $J3 4^]l 

1 ( - * /il»~tl^ l^aliliV" ml(J_ j 3Sj^_*a]l a '.11cl—L)(j—<(J drtfil1_■ yj 4 jlB^ 1CJL >^ 

: o^Ijjlaj cSpeckle reduction laiJI J-JlSj 

“multi, look processing” S:>_l*cUJ JojjJI • 

“spatial filtering” • 
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cLyJI oljlaljg ajtxll ^AjbuluwUI 


















































ifljggj^Mpll /LS-iiil phVi mb isu jx jly .'iVi mUI 



JlSJt! I ^/oiXul 0 -LC- ^11 ^IjJI ^LaXtJl ^ ^ ^ \ ^}| c D ^XatJllJ i/v-3^)jJI i/\^JL*-a 

I 4 J -4 ill) Jj===a>. hX^^<.A.U ,/v 1 a" & laJ^D ^ ^biXu (3 ^ c (0 ^11 4 /» ^ *<< fl > ^JJ 

. JsajajJ’i la^ a ^ (JJLj . b» I L5r JLc (J^ ^a^eJI ^ ^6* .1 A u d ''>~ 3 <• -tsaLiaJj 



LA^ji^aai i/v-jJlmsxlii cj<) ^«oti ^ic «s ^ d»*jaj ua.j ^^ ji» i/o&il*-* l/v-jl 

/j-fl 3j\Jl^> 5 Jl^Ij ^j-C. i3j^ ^taJJ qa seJLatll JlLc ~ ^ ^aXll Sj^^all ^—Lc 

LA-JLg^c c5j>3 —^)llc t (0x0j! c TxT : ^bJLa)pixels3j^ <,otl j._ 4 ^>LLc 
JU! (JlJuu*-^^ c(1^5lll uLo») SiaLJI lLLLiJ i/JbLlLa(3 -"^j (3^jl^Lo/Ijia-^jL^o- 

jl jJL<»j 3 a * c u3^Ju^a)I ^ 1 c 3JbLJI dJUb . to ^<^11 la >o>^ c \ 3 jJaljJI dUb to L> 
Ji>- la-JL^jiJI dJUb (j-C- £lILLj^ t(_l—*L^=Jb 3j^ ^>tl. >% * 4 (*~ 4 ^ ~.* ^-~^y (3 ^ 1 (3 ^ ^ j 

. j*Lc. >to rt *tl j.^to 4 (JJLj^ c3jj) 4 «otl ^Jbti (j-^bda. 




djyJI ,jjlybil oljlalj9 ajuJI (Jjj jLsluulXjujUI 
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ifljggj^Mpll /LS-iiil phVi mb isu jx jly .'iVi mUI 


^L. j*l JL5tIL_txJ .^nlla c ^a-JLo-slJI dJLL J^jij (jLlJljl— <,<.JI j^laJ 

^wl ■. Liu a * sy*^—^\ ljLJL^jiJI t \ J^-^a . caJUjJI dJUb JAj^yJb(J> d ^« VIj 

. Sj3-^JI ^5-^3 o ^ L^UlscJI ^4 c Aa2JJI jCSla J-JlUJ 


Sj5 .^nll DJJl3 c_jL 

^ ^ jJI ^ A It V*> *11 


^JLc (. Aa ajJI ^alj J ^ /14 0^ ~ .1 ^ A ^ ^ 

—,/0w0t_>j Jwj ^ a j c_oea J^llLAI (^Jwui d > ^la dll A 1 c 


SjdL^a ^Loej q^UtII dll3(jl13la. 4j Hall (Jb-M^l d~tl .*.i A 3 Jto dUa4-^a 

<.LaL<U L*4aI JlielLu/l j*XC jl (J^aLb j*l J3rl-,^>i l_Ol^ c^v-JLc SjAB J 

. Lo^a! J^dLaJ Jj a /a ^ ^ (j^iLbJLa ^ 1 C (JwCAiJI) MIa Aaaljdtll ^Jb ^ ^ ^ t-> ~ 11 (jl 1al La 


LaJ Xsej^ l^JLC £Llda ^<\ll calcb^dlCLlI^ uvlalAl tyO^jJI ^Jb^ c i/v-Jji aljJI jwcAJ (^j^I i/v fl ^ 

c-ea^dll aa<) >-^Al caldjb^l c )| 1 wo*- c(<J >ut ^j^A * j ^ a<) *<< ^ (T.T aj^^eJI ULA-.^** * c- 

— (Jb^ia-djji.^L.211^aca^Ado-^li/oe-CL> ^uLocJI^ j_AI JlLc calJub^ll^ .^AU.aU*^^ .>»*(j^ * 

JL) ^11 dlla j c a^.i!CLll dll a £L_oe_*aa Jlxj lXj)I aljJI jj) ^11 -Lai a 4 »V> 7 tl ^ j^L^aJ ^_r< jJla 

^11 (Jbjlll ^jAI (j-A j^-cail (J_a^ 3 sJ j^iLj (jl c^HalLj (ill a c Sj^-^all ^a cal JJb^Al j/v.^.d a a >• ljI— u>L<a ( ^-JLc 


^a a -% ty>^ 9 ^Atll L^stajJI l a .^j'l x >a 1 * ^ ^ b l ^alL? JL.^L) <<jlaljJla» ^^l 3 ell ^jl^^ll ^jlj 

Jl dUa ^ a^_i j c “antenna pattern” ^154)! ^^^la j^aliJI dUa ti>*-jj t ^jJI iilji?t jlIc dJUD 
u%"- m ill uvilLajl o\ J! ilaLc^^la (.calj^Sfl < j-a^L^ al a^JL) uNJta>ll c ^ *^u »I a ^a a » ,?.VI ^ M 
l a. 1 <: —^>Cd-u^a-sclll ^aHall JJL> c Ja>I^JI jlLc^Ji] uN-^^.uJJla 4 dla ^JLAla^ cuv^Ltull Ljatajt l a. 1 (JJL> 
i/v^l a. c J-stlL-dj . ^JAI dLscjIj SJ3 ^all (jl^l (3 Jiiu) uo-ja ( rilUieJ dUJi} v/oc-id iuNAtajJI la J_*_Xj! 

. Sj3-^ll ^La-^JI 3 jl£ jlo^i! “antenna pattern correction” <<^154)1 j^os-^a)) 
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AjyJI ^lydil oljlalj 9 ysuJ\ Qn jLsluujuiUI 



































ifljggj^Mpll /LS-iiil phVi mb isu jx jly .'iVi mUI 


ljI— u>Lc2Ji Sjj iL) -t-»* \j*\ L&j-i-yjjjI ^1 1 a * ^j>JI ljLj^L- *,<,<. a 

. “Dynamic range” * aIijjJI j-odt ^>^ 3 j ^Radiometric Resolution 


“die) * 0) “ljL-o/ dJ^f” jLa-S'Ij 5 d^-o-^U dJ_Ld= _la _Jj-uo-JI iHj-a_itCL-iijl ^ aXj L-aJ-ocS 

\\(£^—<<*.a S ♦♦, ♦♦ j ,^_aJ jldlj-JI la J (jL_3 l T0“l ( J^L- ij. ( j -_a 

Ljlju) * *<<tl (jy lLdCs C do-l^ (2)1 i^> <3 ^ {£$ * '•■*<*' A £ 4 i/O^i <n dl (^J\ * tl ^ j»V~k * < < < > 

3j^-i <^Io- . (J^LoJIj Dj-j-j-aJ ,j— ^a-AJ U la-* I Jo- 5(J5 ^~~ v 4 la ^jjH *a)L> ^ o>lic]l 

jldljJl Sj^r- - & cl) jJ L(llA^Jo- U ^j-^fA. <! ^^t lclU3^^(Jualj>CtJI( L? 3LA \ < )'»^ d_rcJ J—2j—3u) j* * <o> ^^-aJI 

i^aJlt c(bitS) lL_> ^I^^JLcoIjL-JI ^ J-aLxIj j Joe—^<3 

♦ jJlj) ^ * <A> (^ 1 Cr l^*Oj-C. jJ-C (^^LiMLA T01) dj A J 

^e) a j (jUI jjhtjJt ^U^aj 0 ^ o^°. \ ^->li]l la^ 1 >4 Cr : “Calibration” 3 j-jIa1I 

3j»jL*_U la-JLa-C J! laJ)I dljJlj^_odl ^la* * ^LoeJ J j .pdl (J-doeJ (J^. a .°\. (jl^_ a^IjJlL) la 

(jlc JUj jUI ljIIa-JL«-»JI dJG (‘•j—Ii £_o- ^“relative calibration” ^■..,_,.„:JI 

. (Zilji .1 qj* J_jJutJI ■ * *t^"l a LjL^L^^b^-t |j^a_4J Ajl c * Ljljla e l LiJ ^ 

t la h cal (jj —j ljLjjLL* (j^ LcL^a^j 5j—jLstil ciLJL) 

la<^ c^a>3t ia^ rt ^ rt ‘■fcJI Jv^lLaJI ^Qj ^ />^ ^ ^aLjllj^)l 1^1 

. JJLsdl ciilj “absolute calibration” ^SlUtt Sj^Lsdl t cil jla^I ^ 

la<^ c^a>3t *t L l d ^ Jv^lLaJ!^ l^JLoe^44i |^CLj (_J\J XaJ^. j la ^ 1 a C :laJLUa1,I Dj^jIaX^ 

j^llaJ ^j^ajCaieJ LA-JLj^ais 2 ) ljLuLS ^.Ij^I l_ocJ tiUJJ .( 3 -JjJl-- 5jji (J^aj Ljl Jl&^I ^j-C 

u\\ i^JLj till JL^a . cfil JUbSfl ^«a_)L^xrtj la ^ A ^ II Ljl—o<C ill I cijJ Ji^a^ C^l^ljjl 

SjL^y I JL-H^Ij j^-ljtl-o -1 3j-jL*-JQj>^ 1 I ^“transponder” 

3 JlUI laSj-*_a (J-^3 c 3j-q jl .aljJJ - 3 JlUI ^s^Jo-o — 3jHI dCojI ^ ilA^L^aJ^ q-a 

. (—2 _ 1 I la 1 * L_>ljloe^—u/^fl DjoLsi-A ^ <= ~* r ~~> AJ i. D^Cu^I iLLd la j* j* <3 ^rtl 


: 2 uAI ajjbljj| u%MI! "LT 


jr ^aJJI jl ^IjJLl L^jO-i 2jLa-odaJ [aJ^Aj JO-^3 l I^aI JlielLuJ^ LjlA^ 1 Jtlj ^ 1 ^ (Jj ^ la^Uo^Ij 






















































Ufljggj^jjjJI rtJLillI pluILtUU jlo .n'i -.i III 


^_^sJ .1 U M>iJI ^ _io :“Stereo radar” “p „< r 'J jbljJI” ^ 

j t "- Aa ■«(*_1 j£-o- t “stereomapping” 


Lm> tl/O^Seiljj^ 4^JI !j ‘ ' r (jd-C_3 • /V_ • 3>JLa jJ^a-1 n * a 1“**- a a ... Ljld^J Jj ^—• ^3 

. OyJuLo ;_)^ ^ji o ^J-*t-» » i t Aj a Sjjl ' b! . *-» *t oLsejl /O-ljVl (3j) —>—' 

, t~» Aft (^Jil oliol -Js ' ■" ^ ' J i I/ O ) 1 ,^tl 


“1A 

r /\ 

l 

^/ V 


r \S\s 


—ill! J—Lc, 

dI^sjIj LubljL5-l ) ^/JiLaJoo 

dJliA cjj ^ J -l£ (.(C-J^J-SeJI oLsejlj 
4j —a p j) j iL» 41 aJJA 

. LyjySj 3 ^ Jj C_a_ * ^a]l 

dL-)^ j- (*t*» J ci/u^Los}l 

(Jisaii (j! (J>^-^>> <t<J 

j\jLl1 I 4 ^-*-Lj ca<) c3 jl^)) ^jo<j oLstj^n 

Jr 1 ^ 1 ^ . //<! |^J ./ ftl , 1 ^_ULO&ll 

& I \ C' L^ X OQ-IJ Ljlj) A il\ D«\_*_l |3i 


c ljI ^ ljI_jL*ji 

^j-o uliL,^0 OU.LS ^ 1 C (Jj ^JL^_C . ‘.* j^jj ^ J ^_ouJ dU 

^ c radargrammetry^l^jJt^L.i.l^^ 


. j^-^iJI j^lj t ^ JUI photogrammetry 


ujj 


/JLjj2^ J_.jl ^IjJI ^1 J-sc-L-wjIj ^o-JjLdalLlI djl_dJujI LA^-atX 3dl_Jj«LaJI di_L) ^ 

jL<dL »3 j ^“interferometry” “Ji-ljL^lj^L-dJI” 

Jl^LaJI (jit a) U^l oi o-^.“phase” J5LJI 

^j-C C ^ JLoeJ L<jJbl unXJ i/vLa il > *j c ^IjdsJI ^~~^j * 4 Jf ^^Jrl—ll^ 

. ji 14-Lu^j) 
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AjyJI ^lydil Oljlalj9 ^jlUI (Jjj jLsluujuiUI 





































ifljggj^Mpll /LS-iiil phVi mb isu jx jly .'iVi mUI 


«J>3 - Lall (3j -S» ijr* -^3 c(A) 0 1 £■ (J^LJLLIJLIa lLa-lj (Jj— J la- 

ifJJ 33 u 3 A-ds 1 a ^ jt ^ 3 -^ (_j I I 3 -&^<, tliA <o»t^> il ph. 3 .sc difference 


(j^JyJLi SjJJi la-JL>- ^ (j- 4 SjoUJI (J^Ob^oLj U^L> (3 j*j) diJ3 <.c5^^ (j^Lsdl JljlJI ^ 1 c 

. resolution cell 



Jj <) 4<mr) \ I^ J Lj jj iV \4S~l'A, \ ( juh 

♦ /* i ^ ^tl J}1 ^_5eJ! laI^-A^cU /i aU> ciU^^ C j-*3aJLuJj IJM. a ) JlittlLuilj (J^CJl1 c. ljIjL^JI 


^LjS a j c“phase difference” j^—Lail (3j^ u—^ 

(jL^a^a laBj^u^J^ c ( 3 XXa Ljla/) (J^XaJI Ljl *-* 4 ^—-a/LCLi 3j, \ d \jl *ul.l ( 3 j^ 

^ J ^ » A dl ^ 1 C. X flII D>X (3^ * la$^-*-a 3 A J c ^L^a la * <<<xflj Q 

^ L_a3Ali^! 3__C J^JLJ XL—o- _a/jJI J lOAJJJLscXa (3 _J)JlJ SjJL-S Jl> 3 (Jj-_J 

la-jJ^Aj J>3-*» fi-ujJJ) oa-^Ij. ^3 dal I LjLa^JLatXl la 3 ^jl^ ljIjLoJI lILLj j*l Jls&I ^>1 3 c^jLcLijjVi 




djyJI oljlaljg ajuJI (jjj jLsluajuujUI 
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l_ajggj£;iaJI AS-illI pluIuuU iSU jlo Mi'i -.1 III 


jljljJI uLmLm) UJjtfslI JuX UuLv 4 j XmL Jt 


j <, 4 _o^«l L«^a t polarimetry 

LaJ. - 


—c^JLc 

>jj _cL-A^)A-c. (Jl * ^>VI 3 3I 2“ 




> jUI LjbUaJil uuVI 

.(V) w y/ ‘bj^ (H) ^ d^i L->lto a~ ^Aj t a ljL_>^ 9 ^Jl * d~ n\ Q) ^lj_II dy 

j JL^j^l £±U~ (multi - polarization) JjIjI^IjJI LJ 

.(HH,VV,HV,VH) j u *^» lj>JLa ^1 g>b O 3^ o ^ ^*Ij 

L.AU.dJ-^VI ^l^jj “polarimetric radars”olU az ,<,VI ^LJsJjljl^b 

csIjiaVI^I^jV^a ^«Lco»l^ldiljc-jUo^*VILjl^JLS^J^a 

3 1 X ut (JoJ; '“ 4 {jy lj <.L^I JJbVI J-u-vuO-uJI ia-JL^-C (J>4 * „„ Lx) lj^ c 1 ^ - A ^ 1*1 *»-tj 

^j-C lJLj^JL*-* (JwOe-,.uJ ljIjI ^IjJI dDG dJJ Ju^a J-a (J^aJ LjljL^^I 

esl Jla! (J^^aJ l_J UaJLLbu^fl ^ a <^* \ _\_j_\_ 2 ejJ j* _< m-J Ol (j 1 ^ 4 ^ jJI^ cSjL_Jul (J^^aJ (j-^LseJI j^LaJI 

. <jJ?jVI ^rL-* 




c«<- 


:jbljJI2LykJV.T 

ill jjU^VI»d^ ( a J 3 JL)* ^ iajl_JuI 4 ^)! 3 j to "11 \ « Jj»c 


i/\^ *la ^)l ILa. * ^LtlcJ cC a^ y *' ^L-» 1 . x *3jr 6^ ^ ^ ^ . i/yjLut VI (j-C l!> JLStlll 

(Jj^LoJ 4_5edil (J^L? cjl— d*ILiVI oLsejl ^.*<Xl 4^ 4^J^4^aJI (Jl_5tll 4 dsILa 

Jl j^_^olla2^VI j c4^>tl ^JUI JI^ja^iII obi^ J jLs »- A J ^(wave’s amplitude) Ju^ll 

LULaJjj. ^\ I i/o-^oJD ^Jj^^aJI 4 ^>^ll (J> *-—\ dJI. 4j?s-ll,l i/uo J-S_a 4a-^J^ (J*^a_Ju 

J^^t/va^ll lL jL^a 1^1 ) LjI 3 ^'^J>l t (yv.j.W liZ i/o>^Xl dcjL^a I Si ) l_*-S^L« (Jj ^a> J (jl ^j— 

(J 4 J tA.xu.ujJI ii/v-oJfiaJjJI la>^)^ (j^_^aJ> cdLL) 5 ^^-Vl t/Jtall 4^3 ^CJ^J-^VI 4 J^J Jsa-JL^-^I c(i/vuJaJLJuux* 

J^UIJo^U (Sine wave) ^^dlJS4 ;r LcJll^3 . i/O-^^JJ LA-xi ^=il^liaJI J! I/Vi U t**> A A 

. y/JL)lj la^o-3-a \y^3Lujj J) JJjli ^ 2ijJ I4I ^Jl C4 -T ^“3-U 



. ^.x *u .d r> IjLaLqJjj. ^ vt l iA3->oJLl (ju^^VI (J3JJI) 4^yij C(^VI 4J3JJI) Cj 3 ^Vl 4^JL.4<Xl 43 Uc4 


cbyJI ^ly^l oljl 3 lj 9 aJuJI jLsujulXuiUI 






































ifljggj^Mpll /LS-iiil phVi mb isu jx jly .'iVi mUI 


C jf ^JLsf L-JILa ^~ ^ulj ^ (J ^!» (jl3 l *jr ^32 ^ A ^3 

i/v-oklai» ^JLstJ t- 3 j. < J La ^Jb LjLc^-s-Stll ciLL) la— cJL i/w *L> d tl LjLc^-4^4 

: UuU \jjzai U£a uLj^ Jjjl i>>3 

. ^jisl * fl** ax/I ^ l ^_d 3 l c)L-«jl :HH • 

♦ J1 * A ** <*>\ 3 L^-ujij l)L^>jI :VV • 

♦ ^jj ^Jl A ti" <a\ 0) L^y (JLa>jl : HV • 

. d^l <Jl \ d~ u\ 3 (JLa>jl :VH • 

oLLjSLJI 3 l “like, polarized” “JjUiII lj[U a~ «r> 

.“cross-polarized” ^a^tstiil 

:laJ^) 1 djJI la ^ 1 Cr laJLcaI 

(VH ji HV 05^3 of OA j> VV jf HH - ^UStl <^U 

( VVj HH)jf 4 (VH j VV) jl t ( HVj HH } - S^UStl 

VH j VV J^LiKj t HV j HH - Juj-dsai 

VH t HV l VV c HH - ^LS 

jf “quadrature polarization” “~ jj»&l £511] SjL^yi dlli^a 

.“fully polarimetric” 0 l^tl olUd~J^I 

^■ulto.iu^Vt uU>Ult 

la 3 HaJJ <-3 J4H3I ^tXa-^ull dcXL-d<J yvJLj^Lai l Jl *&3 Q ^ I4JO Jt^ ^pJI ^Jb cdd-dLllI la^JL* 


(J^La c l_jIL aJLl—^u^fl LjLo^JLji- 4 L=r Lc. (Jj) j^a.4J l ^ jf lla-*— LoboJjj. &—vH 

. L_>ILa ^~ //^t »a A ^aJ 

la3^ h. ^* J| cC-jlLa *~ a a. Jlj, 1 ^ j (jf *j ^a> llaIILIcIII^la^sL^JI 

. ^LstjSfl ^ J-OlU 4j)l3 3 I^ajljj! y® L)J) «—OPJ^OLlI 

—£<J 4 J 0*1 —(J—4 U l_3Jl_^I] «L-J Ito d ^^ ^ ^)» 3 

. “polarization response plots” “.au^".,.vi juU^l 1 ,^_»1 ^^^3 



cbyJI ^lykfil oljblj9 iiull ^fljlftuuuuUI 
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ifljggj^Mpll /LS-iiil phVi mb isu jx jly .'iVi mUI 


^ La -3 iy\ 1^,^ L5r ic (JLse -4 1^1 (J3 ^ J i/vla 3 L^J! ^^^L>JLo^4^aJi 

f^-Ljj.°U*j° 4 oj—^(orientation)L^ aUjI j t °i0 +j°iO-L^lj3Jlo^(elipticity) 
c ^LstjVl|^_^ujJL)(Xandyaxes) dIa jd jl^_J 

.(Z _ axis) lULaJI ^ 1 3 <—>IP> a * ojlu c_jL 



il A L- jlla il ' ^ul ^ U Jt ^ A L \ lt*» /I ^ 

P = power, 0 = orientation, E= Elipticity 


:uIjLu)ISjjLm 

LjU^JLsdl ,j_ *I^ _>- (jSf dDiij iA ^LJa oljhlj ljL-xJL^>.,i»JI ^ ^ _* 5 j _ 

f*Io (d 1^(3 L-ilisaJLl^n LjLc 3 ^tlj 5 LaJI J LA- 0 - 5 H LjL* «J! (J \J J ^ 

l<% ^ ^ J_dJj_J ^Jlullj^ C A di O^i \ A J jJ L->LuAx <3 11 oi^ (d ^ i/v-cE$»JtJI lLLLj 


.,tius~,,vt uULuhj 

: ubLuklil d^u j t uby Vl jru£aJl *lj>b ,»□ ulh.fl.LoVt uU^Uw ftlJ&Lvb 

. i/O^.)l ^Li gjjjl ri/udjjjJ! • 

. ljLjLsJI 3 (3->!>=dl cljDLjJI ^3- JljJlsbJ c^03-;OeJI i/JLl^aJI j-j jJLi :ljLjL»JI * 

* Jsajlj-stll | IumJ : Lo-^l^-o&ll • 

. laJuLjI-s&II ^:oLJJ * 


* OJujU 3 (.LA-d^budl £_lj)JI ^ d JuJL?JI ^'—*\. t jjJjeJ *t • 
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SuyJI ^cjlyiiil oljlalj9 ajuJI (Jjj jIslwuuwLH 



















ifljggj^Mpll /LS-iiil phVi mb isu jx jly .'iVi mUI 


. ri <<<H *j ^ —X aI * 

. ^IjjJ! *j ^—S. a! c ^ a \ tl *j JLiJ^eJ :i/\-Jb-ddl ^L^IJJLI * 

jl J 5 uljbljil A.T 

jlajJI (jrf* \Q) j Jj) j Jl^jJI uvJU-C; {y* ci J 4 H ^-Lc JuaJLstJ t (J^J Ljl_3^dib Jl_>^J 

«^-^lJ ls&I 3j*' LaS jwoo Jl_>^j cjl ^IjJD t/eJbbeJI * ^a-U .1 £^9 ) U—^ 

£^Jtl)b^ t ia^JLII p LdJjl ^Lc dL»-J V i/v-jjlXsaJkt ^ 1 C 5j> \ d tl (jt w ^^ <.(S AR) 

. ^LiaJsJI pi ^_5&ll i/uJLc SjA3 (J^ 



(jl ^1 c L_La^- 1 . 4 ^ jl _^_3 iuJI 5 jj_ 3 <jl ^j—^ ^ O^P3 

^j—* Sl—LaJidJ t/v jj lc^ ^ i/u—^ lc J“\ * *——* (J>^~~^> d J j )^-J 

°*V ^JI^->- (. L—jIjJjJI (J—^ £—oj^ ^ AJ <ji C-* 3eJ jtaljJb . 

(Wd!>^(* ^> V'cJ 1 P—aij P * ~A dLl^J c °V-jl 

A ^~3 (i/\—jJjjJl) JgU) fl <r<<tl P oi—^ C(/bljL-4*JI £.lj—^3 tb>^»3 1 O. *--~->^ 

jj ^tt (_sl J l_4J j—^l JUI P 2-J^LaJI liLJ 1 .(-31J ^j—^ ^ iaa— w l ^ 

/1 , >% ^3 4 ^j. Utl j c (, A ^ jUlj 5 laJLil j j _jIXj lii Ijl^a 


lLLcIJljjI <^JLc LpVdiJij cP^o-U^]! (J^=L^I dU3 t_Joej c^l ^ ^ tl ljIjI atjJt U! 

tA-vLaJtj Ljljl ^IjJI dUb i cLjijrl-«^JLc^=Ji ljLLq -L3l_J e;r L*-3 * 5j_« PjLs dljbllail Pys ^ 1 d 
^ 1C (J^a^bb ^L.^.—<<4-3 L 4-a ^ 0 G) 0 (J^J ^jljrlj 3j\Ju^> (j-fl 5 Jlo» i/\ ‘t 

. tXjJljJ! u^uJdb C-^-fc4<J Sj3-^ll ^3 (d J-scJ ^ <JI lj!^L adll (JJbj-J^ a aIA*! 1 ^ 3^,Ld 



djyJI oljlalj9 ^JLkll (Jjj jIsuaujujUI 
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ifljggj^Mpll /LS-iiil phVi mb isu jx jly .'iVi mUI 



3jjbDI I 4 J ^ aI^» iVi dLJb bfo i 4 lt. 1 ^ c ^>^JL ui ^ obejl b* Jo bid 1 

b(j^idl d->j> 11 Uo) £39 b^ A L$*^ bbLJI £«*o- ^ 

1 yv*ol3e}l i/\ djj JbL^3 c DJi \ rt \l D JJb (J>do clUb-oJ J ..-^> a ti^l ^IjJI ^ aU d db c 1 •* 11 

djJ 3j—o4 1^1 ^UiaJjJI la da-) I ( j^aJ^ . l^jljlwL^J -b* a lib i/ba.; 4 jr * Ljbd-JI £-*o- bli^ l—£J 

. y/CL)b I 4 J la*o13c]I laJ>J)jJ1 ^/ua/JJlA J c 3 'J^J===> ^L?bJL (Jj=abLjJ^-wdl Jo bid I ^ 1C 3jdJl)l ^Jb_^ 

cLA-blda. atl 3> a.U» 1*^1 b* j—df=^ ^ b^^-—bj d>Lbidl ^ 1C 3j J ill I 4 ] -* J^oeil 3> ddj I 

3 jld b*J (J> a j b b ^ A J cbbj^ju) ^ ^ ^IjU i/bLLaJ-li^ 3> jJ)j-^ la— u> ^ 1 c £,bj b b 

. Jl^Ij ^ 3 -Jj.> o> dtbSjLjJI 


LLA <i —~^>jOcJI J^_)b J iaCj—< d! Ljl \ j \ ilU b>-^> >■ J\_J^<aodJ 3v aU rtt 

^UoJ jl ^JLSsII— amJ> <j\ L-a 'Vj C Ljlj. J^lldi JLc L-» JbLlU J C la J>$.3eJI <Jb—^)| t/ubL^yb 

. lj! J^jLbl di-Jb CaIIj^ (. bs JLdJLo Jg _mo t/OeJbt-A j^llaJ d_1 ^ J Jo- IJ_ ILsla ,*-31 JL-JJOeJ^ 

b^J t LAJ^dbl Ljblji^oVI (J— do 3JA * ^-—\)\ i/uc^=»jOtll Ljl la! $[jt-A Aj j} “‘'3 


l^jljl Jlo bi d-O- cbl_dJb (Jda b 4 i^r->bb V LA-jjbiadll i/v<jdaJ^I bl—3 a ^ * tl ^_JLc 

jlXIC^h Jio-^fl (—QeJ c la ^ ii b /itl ^tl c(bd»>bdil 3 jjb_J ujL_-tO- b—^ =, -^L3 

b-^=Lo^f JL-Ot^all dJ 3 j cI^jJl^sJJ bb-3^cJb-^ t (Jwol^-a»JI ^jJajtJ 

. //< ^ ^ L-S' 
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AjyJI oljlalj 9 ^jlUI (jn jUujulXuiUI 





















ifljggj^Mpll /LS-iiil phVi mb isu jx jly .'iVi mUI 


aj^di ajjbijji au&fr i ^ 2 u^i <\_r 

3%)! J& 4 J^jUI jjju (jL IajA 

:AirSAR 



(— iLscJ^fl j J— ^XLi lL t “L^U” y-\ — J-tlIi-11 ^ la—J^ tll i/v 5-^LoJlI /v ^«/*— IL^a^JI 

l! _ dHal Jl-Sj c5 -L_JJLC djI^J _(SAR) LjljllaJil ,<S\_2 Ljl^^jh-Jl 


. 1 ,„Ur^U^^3 l_) 1 —^totl 3 jj)W>*lU /v aU XjAjlJI «l a 33 h Jl^J)) i/u-jLdjJI l!>Ij jlLaJI <J 

t SAR^3-^1 i ^a ^jl2il« ^U^aj3^ <.(C,L,P) ljIj-p&II <Jl^_»_j ^JJI “AirSAR” ^llala 

JjljLJt 3 .i/Jd==k/dl L.jlP>d~ LjLc 3 ^ 9 cjO Ljlj-peJI dDb ^J3 <st\\ a ill ,r<<J 3^3 

i/>-jjL^aU (3-j^ ri~tl SjJJiJ) • L^Jw® ljLuL_HI ^ 4 _L<a L^-xJLc (J3 (jpJi 

. J-ol^JI JJLc. V♦ ^11 *tl i/>P> d ) if<C * ^ya a I /\_J3L) ^33 * L^- 4 ^^ ^3^“^-1 

till i 3 ^JlxILq L->llaJll xJ diLc^/ope^o 3 i/djJLo&a Ljlj-o- ^333-^all ^ 1 C 4 _jj j 3 i/» '>^*1 >3 

^UjV! JA l> Ju a a m\ C 1 ^ 3 - 2 —<xJI L 3 I 33 J ljL> 3 jJI ^J—a j-o- 

. OjUel)^ 

:Convair - 580 
A 



csj^II t «lj-JL^a» i/vto J3j“Convair-580 C/X SAR” j. 33 P> >3 (* ^ ^ ^ * (^3 
* ^all jL^aSfl (JrLo “SAR” i/y-^isui J-fc^XJLl LA^s> U ~3 C L;JjLd 6 I]I 3 olsejSfl < 

jjb (3 A * J3 ' ljI c \ <tll t ^3 d *11 ' ^LJI i/ix 4 I3.S ^ J-Se-LxxJ <jL£==> till 

jwpviLj dll 1 ♦(°^ 4 °^ dh 4 ) 1^3 ^ --11 ^^ 5 -) (j- 4 ^^ (^X 4 < 3 X ^,3 t(C,X) Ljlj-peJI 

(Jxg^JiJI ,j-« jl ^IjJI dll3 3 c SjdlLaJI ^1^. CxdLa j«3»l 3 ^ ^ 3 p 3 J j^-lLajJI dll3 

. (^j^ljxhll /da X 0 I 3 ^ 



cLyJI ^lydll Oljlalj9 ^jlUI (Jjj jUujuuuuuLII 


100 
























l_ajggj£;iaJI SULillI pluIuuU iSU jlo di'i -.1 III 


:STAR 

(Sea Ice and Terrain Assessment Radar L^Uij «L ;^»d)Ub^) 3 A U^-> 

la— dijSft jl^l i ~—> 3 “STAR”) 

_ *~^A _JLC Lj)Uj _ faA (JvJt 

“STAR. 1 (j—« (J» ( 3 —3 cf^lt—*JI 

oIU£l,,L> c ( X)j-oJI^U“STAR-2”j 

. DJ jJLl a i*l^rA c(HH) 

\ ^ l i ^ _J SLLaJdl ^ 

( 3 -^-HJI ^JLc SjJlJDI £ 3 !jrljj t 0*3 
^IjuJIJaA *3^M3 0(jj_> 

la^Ij^a dL)ju^»3 C J-JLr&ll la— xSljd, 

(jl^=> X 3 3 //< ^ '* 4^ 4 

“SAR” j-Uii Jji 3^, “i_STAR” 

Jbo till 1^33 <•4_j 1C 2jljLoJi ^ rcJLst-^J 

. Oj^uLyS LjLo^jjtllj Ljlto^tJ 



: SEAS AT 


l/ W eA A ^ |X>** u\ I^Sb i/V-2L2l >^11 t— (. 1/03 >•!! _ A a\s~* \ 4 A <3 <3 “>~ ^ jJI ^ 

3 ^L_c “SEASAT’j_ *»<l 1I * <Jt y\} 

JS 3 .“SAR”jl ^lj (J._j *3 a j i/u—jj jXI 

LAJ3jli L 3 I 33 *(HH) * a 1 //A i (L)j-oJI 1 c ,^ a * jjl^ijJI 
^ ^03 ^ ^ 3 ^3 aj la— 

.tjr\»a T0 vA-<_)L^=s^ ^ 3-33 2lL1I S 3 jJLj \ ♦ ♦ LawL^j 4 * -y aj 

A_AjfeJI 3 * ^L^uVi A <4 J* <4 ,$<0 ^ |QJ I x ^3 

U 3 J .Uiaji la^L l]j 3 ^all ( j^9 JLJJLxJI t-y jTH 4Jc^=J 3 cjtse-JI 

(J-Altl :\\j ^-ai 3 ^Lj) Jl lj 5J^LJL^all _ mJI 

^jJL) . t a \j\\ (jux-ijl lj! ^ ( 3 L 9 LJLI JlLc. la^>L>- < AS 3 JLII 3 

2 -^ 33 ! AjI c ■ to li ^ j.^ ^I laJ^Aj 5 j 1 (J> ^ Cr j. a d II <ji 
ljIjI ^IjJI ( j^9 l^JLc (J 3 j^-v aj ^ JJI ljLj^JLsJlI (j-4 (J^l^li 

. pi ^ dll ^ LAl3-4-3tl) 

:ERS 



^^ 2JI (ESA) ^Uia-ill ^\JL^=>3 lL a lW>j c “SEASAT” 

ljLc-L*— uj[ 3 t AJJLo 1 c <jL^3 3«J3_3 “ERS -1” 


jqj djyJI ^ly^l oljblj9 ^suJI (yn jLsluujuiUI 

























ifljggj^Mpll /LS-iiil phVi mb isu jx jly .'iVi mUI 



(C)j-oJ! cJ~ J J 6?~3 >• 1 A .'3 33 /. ^ I lA* ;*>-Jfrj.* /T<*I<<<a^ c £lj-A*5t)l lL — 2 eJ ._a » ,?,\U 

c Ljlia-Otil J LjLo/L^a^JtjVI Ji j* > A *<< J Cl/'— ■» it I 1/vJL—JuSfl 5 J_d ^LbJ 

c“S ARjl^^a A1 ^ l A .tblLa-oeiJ ^cLa—«J ^ 1 C ^LjjJI i/\£j—a/^ obejl dLJ Jl^»^ 

jd^al Ju-slSj ^_Lc Jj) 4<otl £-A-5tJ ^—Lj b-p~ 

c°T“lj °Y* ^ $Ij4j J1 bljij^ *• (* 

ulUd” ^_* T* J! 4G3.S(J_ 

/v-jJljJI bljlj Jl tA^i-b^ b 4jL*^eJ La*a c (V"V) $-& 4_J 

^rlo caJ<) ^4>- (J— 4 (j <= ~~^>> <A ^ J c4_J /' *^LstJI 

.blju&l 

(j-c. dj^LoLj b ^ 4 j ^j^LscJI SjbjJ! 5 ^Lcl < j— 

HA Jl j*l_ji T (j-4 ^ $1Jh_J 3 C<>)1 J—A (J«-J Aj»_) 

c ^4-Sr ,< < <<^| (3 «t ^ <uxbl 1 C- bLj GOi} 9) tl__A^J 

TO bf) <! ^" > * CAJjl jXl 4 j jrb bi^ J^a^baJ 

. La^J 

Ja “ERS _ 2” /^3-A-stll qu h \ ^j-A j^-i j-<»-3 (3^AL?I ^ 

. blLa-OeXl i/ul3 JaJ 1/M^beil bb-Jadll ^ bbejSfl J? (J-* ^ A ^ A (AJ jG j c M^O j^Lc JjJ 

i/os-JL) C(j-u_J>jUiXl]l Ja_jtJd**tl ^ 1CLjji ^ .^1 bljj bb c U SEASA. 1 ’ ^l_a bJ ls» 

♦ i/v-j-uj»JJ^ 1I Ljl 



: JERS 

N «i/v * >L)LJI» -b^ill /v_11^=91 ^ d 1UU 

(SADA 

c(JA-J>-^ aJ <^^<a (J>_A^eJ 4 j^^aJ iA-SUb^flj 

L_)lLabJi_^l “SAR” ^^—a b^ ^ ^ 

4^52 J c |A, V0 ^ ^ eb-*!) ^ E> 't J J c (HH> 

CA—a> JuJb L-4JLoeJ . Ijh_« ^ A ^—11 £>■ /u—ijL^aJci 

C (Jj-djl_«jl brb-^bJL) /M^beJI dDG b—^ 4 _) 

Jl I Cr 4_j uw^licll _uuJI />_4^lj b! A *>- 


bf) 4 -^j c°T0 b5 —/ujlSjJI lJ_^XLLa 

bl^__L?Sn bt-S dLJ J^=a . i.jM _ JjLblLlI b _ C. G _ SejLlJI A ^al b ^ 1} /y_ bj-C b- 4 _ j /y_ ^Lrbl Jj ,^,\\ 

o^ 1 3 GaL-jLjJI ( 31 jh U) jt-A fcu-31 A.A cl a jl_>- Jl 5 j\—^=> o$—i < ==*-± (L)b_oeJJ [bo^l 



djyJI 01 Jill oljl3lj9 ^JtjJI (yn jLsluajuujUI 
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ifljggj^Mpll /LS-iiil phVi mb isu jx jly .'iVi mUI 


:RADARSAT 



3 j. dW lL 3 a>- I“RADARS AT” j. *>> dtl 

j-odl ^3 (3 A * J Jj) <0, till .“SAR” Ljljtatj-JI Jlsb-L-wjIj Aji _3 

^HH^ ftAj^L sJI <—jltn <3 <> c(C) 

0 * * ^ A* w ^ T^UjAILj 


► ^^ ^_*-3jJI 

> ♦♦ J jrL_jJ 

Ljljj j cljrl-o 
°Y* (j —a J^-si (j^u 
^*>..d.U i/O^I All ill I ^ c fl* 
^Lal <<<J 1*9-3 Yi 

ia^U* aII t/v-c*9_jj^9__ _ 


. j*Ljl uO^Aj I AJL^a ^^3 i/» rtW a a $\ j-3^uaJ dll A^—■» 3 oa-JLoXIJI ua a aIo d tl 



:l4LbejjuljLyJl2^ W-Y 


(Jw«L^aA £,lj*>-j d* >1 ^3 c «^^_5ejl Jr ^ 1 c 21 C^M (jl ^3 Lo> l'«C C L*JA3 

3 o»LLq LjLjL^JI {* 1^7't * Coe^-^j A3J C<J^ La! . 3^3 Jl_3c^»JJl^£X* ^ 3393 -U.I LjLjLoJI (JA_J 

ol3LJI (jy 1 C- i/v-JL*>j>JI dJUb i^£^aA(J>4«aJj. *Vi ^1 A-<l3 - A 3^JI i/vA ^ ^»U 4 

l^Iok-^L? J = 1^1133 <^3^1 ^ d LjIjLJI 0 £^ 3 <jl lLU3 a ,.A~j A3 3 cJ^Lv^ll tA^JLot* 


. a*tU» ^.1^ * d7 ItJ 
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SUyJI ^l^lXrxl oljlalj 9 ajuJI (Jjj jUluulXuiOI 


























ifljggj^Mpll /LS-iiil phVi mb isu jx jly .'iVi mUI 



L_)lL jULJ! dUb t d-l^O l/ddc^a Ljibdj 0 

5 JLC. ^jUlt I^I ^ (3jd? 3 J_xJ dldUb ccda^JI J3j-^ diy\ ZLa-lld JlscJ tl 

. dj-«^ y/dJ—OciJ L_)ljdjJI ^yA y/vda c_) LlC^_*<awe>J j*'! -be-^uL) t C a l£ 




djyJI oljl3lj9 ^JtjJI (yn jLsluajuujUI 
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ifljggj^Mpll /LS-iiil phVi mb isu jx jly .'iVi mUI 


dl3 Aj l_JL«*3 13b cljI a 4 3Jl_c.^ j* Aid mb c I 4 I 33 £L_a 3 La! 

_L> 5j|j) ^aJJ ( j^ujlS eJ dU^oi^ cjii ,(^-JjJu SjJJb £ji 3 *~a b-JL 3jA3 

c“ lJJ^ jllb » >% ^liall ^u> CbLjjLJl dUb . Lj~m£>Lc. j-j-yodll j^uOeJ J c j*L 

Jj) j^ltl <.(jLo \ ♦) Jj. <3*ltl ^ 1 C LJL*J! 3jJ dJ! Ljl3 <<LA^LoJ)j^S^jLJI J 3 , *£l}!» £C _/0 (dLj Cm—O- 

«<bLL?^n 5 2 jLaLL<j» d! <d-o- .(IjrL V ♦) 3 ja 21! Lj!3bLL>V! 3 2 j *_da 

. ia-JLc i/v-jjL==a>*o 3jA3 jb^_J c^yjLoJjj. ^-^3bJI LgJdj c u^-JLc ^^ rt ^JjJu OJ A3 



JLbdj ♦!^jl l^od *vj c jL itoLo/^h 3^4^-^ d-* d «cjlbLJI 

laLo^-Lx^ d[A^ LbLJ! d 4 dLc^jJi ~ JtD bLL^fl 3 2 j s_da _*b!l 

(Jjj J-j-ydJI ^3 A*d) ClaJL^ 3_A4 l /U.Lb dUi OaJIJ. <<Q *tl cdbLJU l ^ ^ ^ d^O.^~~d 

( jy 3 (/V^ 1 (_)> ^ ^ J )l c LA-j^l djj! L*JLjJ CIA—-* d-« A ^ ‘ “*~\ f" I 

. 3jj) ^\\ 


























ifljggj^Mpll /LS-iiil phVi mb isu jx jly .'iVi mUI 


dUb 4 cjbdlodul 3 JLC. i/Jbl^ada LjbLjJ ^JdcILud dba-dad! 

L-ibbdJ l jl 3- m -i LlU 3^ t-jdji ^ \! i/v^-<»ajJb i/vJ^e^a^O LjbGd! 

* a cdLc-Ubj^fb um-£»13&1I ljLo^JLsiJlI :dbi,l d-^-^ o 1 c dbLdl d^a*db 

3 m^UJI dbLJI 1*5*0 “Digital elevation Model” (DEM) 

1 A ^ J II L_)bbdH dLb j* ^ . ^jd!j-d 0 1 XC- c XjlJ d^db>-AfaOu^o^b 

<J! (5^3 -J G-a idbL-JI dJJG j»>lJdeldub U**'^ d^ 3 ^ Glcbbj^l ljIj\jG d! G_o~ c Jj) ^lt 
d*^ ^jb dbLoJ! d- 4 ^3~dl IJl& ^JlscILuxj i£JL)acj^Lc d^ ' L A c ^_ji^ddll 3jaB d-^^d 

. ^LxjSH LA-jJ^J ^3Ld 



aJLc^ -4^ d //.VI dj*l!3-A ^[5^tl i/y g JLoell cbbLj-dl db cbbl—u/ l G^3 l a 

SjlcLHla.*—A t<jJb laI'v *<< * j^l^tld>^=-»d_jp- l GlbLJbd «btd]l 

J'doLJj C(GIS) ^u—bljJLstll Gl_a^JLaJj j^LbaJcJ ^J^ldeil ^ ^ 1 1 ^_A I Jl A 3 liddljJL?- 

jl_5-^_j cdlbLJ! d—• £jdJI dLJ3 ^ 1c dbLo 4^—& “DEM” dL-cbbj^U dLbGJI 

£\^ i\ ^ ^>j^l /»! G^t! ^ la— j»jrd! _>Sf i/v ^aB jJI da-blj-stll d—-G i/dliL«i dbJjL^= 

dcadij l ^ a > ( a b4r 1 (Jn—M Ljb^o^JbtXl d 4 J—JJ-sdl 3 c c3j > Gtl Ljl^a^du ^ cdl jbdl 

i/v—b-fe^_JLc _3 j> 3 I j ^Lod < a d^~tl dl Jac j xj ^ ^JLc d$ <*£2-3'=J! d>—]! ^_bbJj! 

Ljb^JbtX! d^»>>! “GIS ’ ^_dljJi_5eJ! Ljb^JbtXl ^lia_) Ldj l^o! j3r^-,^>! -la G J^-3- 

.(d-*dJb 3 du!j^>- d-J JlStd ^JJ! 


jd^=»l dj ^ 4 Ud ^ d 4 (Jd! Ljb^JbtX! db cb^dbLdld-^^!^! 3 jlc. d^-bej jlLc Lid 
♦ Ljbbdl dti-beJd^^5dJl CiU^^boeJ^J! dl rt a ^G^]! d-* _ 4^3-Jl>^jj c^_Jj-llU 3jJL_3 

Lc-I^j! l £ aU Jt .a 1^*1 cJLatJd^db^ dlLfauVI ^^d^ bb»^ da ii ^ jjjb) 


- dbLoJI d* 4 udJLotA 



djyJI ^lydil oljlalj9 ajuJI (Jjj jLsluajuujUI 
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g—llj—ll J_ ■noi l 



LdUiJbjg jgjaJI p JnlaJjl 








Ifiihh'ig jg»nll gfi JjjLalUl 



j^3w4wJ (Jii t ^* ^rj c * *<< L_)IjLjJ 03 ^-jJj b C a <a^I\ ^ 1 C- ^ ^~S 

c JLxJ (j-C. jbidddu^f' jw^LLc. ^^L-ull j^^aJoiJI ^11 lil)3 Ij^^JLj J Jj) ^j - 4 LjLa^JLstil oJ 

ciU2(J^<o d.j^ cJ ^ ^ Idjb^3^93^9 3 _a 3 <.^6* * cjLa^ljtXl 0 )jc) ^W **~a 3^3 

dUb (J 3 ^~~ v 4 J «£3 * 3 Jl ^a a ljLo^JLjl^ ( j^^Ks^Luj^ i3j> 3^a]l (_sl Jub^h t— aJLLs& 1 cjLfaol x tf tl 

: liljLfl&l 


t tf ^3 4 _Lfib- (j-4 b J_j (J>^-—v d tfl Jl 3-( j3 Uii Lo^o udujui L_La3» [a U g 1 • 

I ^3_Jij-L? ^}l (.^T^Jba ^JLc cLjljLj-ubl 
































LaLiisjg jgjoJI %o JoLsuJI 


jj-a^aie-La ~* (3-^jd* ^ 1 ) ^ ' ^A^jLslJ (J3 J J3 ^11 (J^aIji_X1I ■» * 

c^sJlJ>j ^3 rt ~t' jJI jL^SeJI ( j-C jiiajJI 1 1 i/\^dIjd^ 3 d J 3 <,0 J 3 ^tl 

.“analog format” JuLj^all J* ^J\ ^UJI o Ia ^3 t 4i*Ui]l 

33 _c b ^ c£LJjl ^3 

, -yxdj |/S t L_*—wjlwtJi j^lj-Sr ^-.^>L) 

^j-o Z^^jilj^a dd_A «digital format» 

^\_a_J I^JLa (J-^--> ((d ) i/vJi_^all >W> rt *tl 

.... 3 d_bo (j-c. 

djli==a ^3-a/ 

^ dlajJI (j^JllI ljL^-jJuj 3 ^ i/s j» 

^o^_Lc 33 _^ 31 ^ /i ^ <1 *jij. ^ 33 --*») 

Ljlj-o- (Jdbu Ljl^_Id (J^U £._<*_ 3 eJI L_)^JL-axAj 

. i/s-O-^il (j-« caaJLobj® 



JljlJ ^j—C jLst 


-«V I J> 3 -^ j^-3 [ 3 J 


4JJ I (Jw»-d ^OcJLaJkl I/s t JL^C j^J jJLd c 1—o<»3j L^JLJUeJ J l ^Is-SeJl - * ^_lb c i/s ^ ^.djJl i/s_■* ^ L> 

cdljuS I JljJlscJ 3 _& ^OcJLxIJ {y* (jjajJLlt J diciUjL^a^ c3j^ ^tt (JfA_ ujLSe^i ciLJ 3^ Ljl_ 49 -LjtJj 

(3^3-5 (^ 1 Cr I/s J* JLS&H__ <,<■* l/\dL^J»JI dJUb (3^> \ 3 . _jL-J! Jb~Jll)l 03 Jj LJL* 3 -LatlJ <y&^h3r" <u\0) 

3 J^l—*<■<! ^ JbcIL-At<J ** dl j. tl Jp (J>—al^aJlj gA* -47 *a ^^(3 ♦! ^ 

l/M^lieil LjI_jLcJL 1 ^-O-djJI (JwOe_ ^oLII j-dl^J * S Ifs-Jj^- «i/s-j-oJ5jJ! i/s 'vtljtXl)) j^l J*3r*l XJ J_d3 

(J-JLseJ c I ^ 1 sT_ ^1 ^JLc.VI 0^= (J>—xd jj- 4 c AjlJ 

: I^jLxjLscJ I 3 I^jLoJLx (J^CLLjjisaJI (J^jLa^j-a (J»-^aJ 3 . U^aJ Sj^-^all 

^LoeJ (J^ljtHJ! L^xJiwO Cl/S ^«Q ^'V < * t ,l LjlyXjtll (J> ^ 1 dt l ^llLseJ (J3 JlJI J--oljtl]l • 

liUt X la A1 ^aijj ■/> lj! Jl jlI,I 


JiaelL-xol JlLc J. ^ J 3 t i 
(Juoljtlsjl 

S^Lx^aLjl ^3 a x-a « (JwaLa_l]l 3 


t ^LjLxJLII ^ Jtdlj3 C xuxII jr *, m II ^ 1 C- 


i (J-xJLseJ C-xJt 4^ali Q A cl ^ TJ ^ J3 1 J J3 * cl ^ ^ * 

aJ «jJ >3 **><>.^aJI» 



. j^u.J (d ^n . X 4 <J LjIjLJ! 


■ i/ v^ 1 a r' ^ a> C3[3 ^ ( 3 .1 ^ xll * 

.t/s^cL^jtJlj ^3 a j^tad! ‘-^“*- atc_d^A«x>-lj 


Oj)^“~y J w A^jti (J_I—^JLxJ 

. JcJlUJI dUb iyOe-^3 (j-® JL^sLvJI C_xJt ^11 J^> J 



SUyJI ^ly^! oljblj9 dJLkll jLuaujuiIII 
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Ifiihh'ig jg»nll gfi JjjLalUl 


l x t u -Lx_> ^j-C-^Lx. 

(J^CLLjjIsaJI JlidL- 
Lx_?~lj t < jj * G- 


(^3 JlJI^ (J-JLstlll JLJL a C- (jl£ <.(j) * La (J^=J Ijla 3 


1 (jLo>VI ^ j^3ua ua c 1 ^jlj-o<v-a 1^1l c(J^- 

alicILudJ LjLa^JLatiJ j*l JlStlL-ojI -JtD (J-dddLl Lx-a 


. £,1J-GJU 

:|^j^JI JJb Q t>t^Lus \_£ 

^vJlILocJLI lGI JJb^l JLJJlSeJ J JLatJ^j^ <<^Lx^oLa/^l J^^>> (J-JGeJ (jG c LdjLtw l ^jr 2 l A 

.LjG-G*oa^ L^U»*» J| ,L">d > ,j-a (jj) i/v-cC.Lm-^ 3 ■ <-3l JJbSfl dJUL) c 3 j»3-^1I 

dL)^ (Js-Oe_-<-wJ c<—>LcLat l^J '‘ ^ jft 1 t A , -% x \ jtl 3dLjj«LaJI l—*—<■<.<■>■ i-Gl Jjb^H JL -3 JlscJ * J 

. G-j^Lm^I J tsitW (Jda Jl L^J-J^^eJ j*J ^1 JlieILa/lj 

♦ Lc/^J U^> <j_a £,G_du^L] LJLJUd J LljijlJJ-a »* ^ - ^»jr~ J(^ ^g]l (Jw-JLseJ (J*x_3eJ \ _a 

I ^1 VI c ^L-X-jSfl LA-dUj J3—^ £-a (J aLx^JI Jtlc <3 O-C^fL) U ^oLcO-l JuLLj LJLjI L_> L a/Sfl dUG Jl_?4 

. LjLdiuj^lj ^LlJi dJIdil Jl_x_GI 5L^sL_5e-a (jj* *j ^ a *! * t c|^—d<J l-Lx-LaG <jj\ 

cAJjJIj I 4 C LaLqJ i/» A l ~ a la^ 3J O ^ 11 J tSj-duLua Lfljffit ijjs iGl JJbVI ^A_3j dU Ju^= 

<— ^ 11 dll^ (£^ 3 ♦♦ ^ .1.1 ^ * G A .« ^ I ' ^ 0 t/*— ^ ^L—jG 

c j a LgI Ica^jlll ^ylo»cal jL&Sfl lc 

. L^slj^l LlJLc. L-^Jt ^a]l < j^a ^ J AGG c j-oeil dJDii^jU- i/v-o-^-a J. ^ JlL cdaGj 


1 i/Vi ' fr^jr A ^ L-)l—4<^ Ladl 1 //J^ ^jI— u.»f ^Jb csl J. jr ^ 4 

c(J3-L^ c/>—^ ^ 1C ^,1 iGl > \ ftVI la—^)LG- a (Jwa—d-J c L^jG-da-od^ i/v—^ cG', \ ftVI 

Ldl-O^^j-a £j->- *J ldJLL) ^1. i “*■ * /.»A (Gt^Lsedil. sLaj)ljr\,Jl c ^iGil c i/v-GdJI c -»I c 3 y 

jl yO^_ 5 eJI 2I_ \j\ ^d J><) r l dJUJJ Id^dLjl ci/v ^ a^d' 

L<jw^_3 03 ^ ^ (Jw-JGdGI ^JLc i/d^Lal ^Jb 5j_jlls? ^a _ l<.J 1 t/uJLc i/v^3lj-a 

.I4J-4 Sj3-^ dJUb ^_Lj 
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SUyJI ^lydi! Oljbljg ^jlJI jLuajlXujIII 































Ifiihh'ig jg»nll gfi J^LsdJI 


3 (. $33 4 ^a]l j. * -1 ( 03 - 01 ^!) ^3^ **JI 3\jlJ :tOIlC J^^l 

L=r Lc I^LuJ (J3JJI (jls llU . i/v h 1*1 "*-L csl JjfcSfl (_JA—JItl 

. L&3 C3L2JI3 a *II3 (3 ^ (j-a ^Ijj— 



t/u^uLxw^fl jc-jjLiil J^l p^l * a cJ lL^>- c^,L^. ,/r 4 > 3 Al yv-^LxJI la-cJLaJI ^Jl 3^ <«< j: shcipc ^hSmuaII 

l/0)> lil Jjfc'i J3 ^-~VJ> La LJLc ; ^ aU" it I ^3 J^il Ljl^(Jl^"> *<Sfli . til Jj&Sfl (JAJ j-j-yjJLli 

lil ^1 c *« t^] 33 ^ j La LJLc (ljIjLslII <3^La) ^^x-^Lsil til jlaVI L-^aJ-tj ^(l}$ _ 

^1 JlieIL-a/lj I^JJ fd-J Jjsl\ (J3 a •frW^ ^)lj^_ll . c 5-1 [aJIJIj (3 I'vJiJ Jl_ 9 j _£cJI p[^ 

\ \ (J^jI ^ (J> ^—\ <"t I4)L)^ 


5j 3_^11 ^ til jlj& I : size ( Q ^yalt 

(^J3^ia]l <j— *3 t (J^Lj-IUj l L> « \JJ a 03 
ciljJb^fl sLJ i/v * <<< lllj A * 

c4_] (J—ILail |4 *?r **-tl dLJ (.DJ 3 _*£a)l (J& 

^-5t5sJI JLJjLStli . tijt^ll j-j-j-oJ ^34_^ui LiJJ i 3 

J 3 “*■ ^ - A ^3 d (_i I ^ 1 h L.<.<-3 cSi It fl *tl 

(J-c^a> ^JLslS C ^ 3 -u/l (3 ^ *3 LjLa^JLatXl ^ 1C 

j*l J^e-L^l yLjJ^eJ 3_& C-J3 lL>t,l 1^1 :3Lkll 

JL3 Jl5eJ 3 ,j_« t/uLcJi^a ^3 L>1 * * 

l^ls ti/u-^LaJ-ll dUlj i/v-^Lstll 
(.tjjL-stll 3 A^all (J> ^ ^ ^—5&5t)l 5 3 A ^ 

iyLiLaJjJ dJLL L)l 


. |/V_<t^V 


jJi3 lL-)L^3 !i! Lai 



oU-jjJfil^lij^ . Ubj-c-yuo^=-4j tiljLJbVI t-^ipj-cJ^*-^:pattern 

(JAjI_-^oJI t dJUi^^JLc JLU^ .Dj-j-yaJI^J^eja lLa« 4 Jt JLlil LjLLi^^a^JI^ tjl^^l 

Ljiil—^<<.<a (j-C- Jul^J JJI JjLJkl J c 1^-LajtJ jj-a _uuILa Ljiil—^<<.<a ^JLcjLde—^^fl I4J ^pil 

. iaJLoi-a IL>L ( 3 -L^j (^ 4^ c -■* a 



SUyJI olr^i oljlaljg ^jlUI (yn jLuaujuiIII 


112 






























LaLiisjg jjinJI gfi JjjL&iJI 



iliU-ji jj *<j: Texture (2u«JI) yj$JUI j—»Li)l 

Ljb-JJj J^LLiC*_-O- Ljl_jG <j-4 05 _ <: ~~ v " J * * JtaJI 

c 3^3 ^all ,j « 5 la^-L << a.a ^^-IdLa (J^a> iaJ ^LojJI 4 J 3 1)1 

LJLc 3 <• t^^L-L (j^ ^ j ^Lo-c-DI ^rL ,„M.t ^j^JJI ^jL^jl oi cj^—>" 
(Jd-q aU*! * 11 ^ ( j - C- 3jLcC ^rt^> //^l dJUb (J 3 * 1 « 

<uj&- ^L» i^l / J\)i CSl AJb^fl La! . t. i 1 A /-t "t 'i I A I ^ J 3 _iL 5 j| J c ^ ' ^1 

.LjLLJI (J^Lo LA aL>T * a J\£, \S^JL*JJ) 

c^tjiA^i^ ljLo— cuil ' j».*^ *> l * C- j^Jbl J^jLd)! 3 ^ <> y J 3 

♦ 3u>)LljJI J3-**all 

ljLcLIjjI ,j_c ^_qLc. ^jr ^-—jlc. 1 _: shadow 

. tXl^4-uj jiL^s*! Lb J-J J^eJ (JbJt^eJ Lo^o t_sl JJbSf 1 

Jl 3 dD 3 ijj* ^^-1^ U -^^3 

. Lj^_>- L. bA^t_rf<jJL J\C. dUL td-o- t l ^La-OejQ^^ 

♦t/o)LljJlj><)t (jjjk jijLiaj^L 4 i ‘**~*j>J-d>* \^tf j 

^Ijil ci jl^II o^_) Ju-S^Lsdl jLjlcVI ^ J^-9_j: association ^Jljui 

C( 3 ^L^,JI (JLli w . Lbj-j-j-oJ |^J Sj^Lejo (_sl JlaI <>JL—iJldeJ 

(3>L til) i -L. \j \ L [IjijLbj uL-^ ( ^ r —a [a dL> U,l dJUL ^ ^_jLlt o \ 

L J_q jj3 ^Jl LA ill Lo-Ljj C LA.^— ^U-Lj 

* ^Ir ' _ ■ Jr ■ ^ c^" >*3^ j' 3 ^ -^ 3 - 5 - 5 ^ 3j^5tJ iali>J C 333-^11 

. Ltq LA, la a L» 1 A 3 Lj 



: 2 U 4 ijJt j^oll V£ 

l^iLj Jlxj( j-C. jLi-didu^fl ljLLj |^L» * -a c LsTlh * jJaiill CL«o- cj-^Ltll LlLc. 

LA-oaJlj»il LA^dLtll ^ (^j-q LjL^JLtll lid ^ DL 3 LAJI_M^)L 1^1 > 

. j^Ij 3^ ci ^ dt 4 33 4 ^a)) 

UL^julj J^L^loULo^I (j-q JLJ JLxJI ^A-oO^jJI LA^eiLtll (JwO-dj 

jJ>3 4» a ^--v)l j^l JddL-a/L J3 lJi! Jl-&^D t * 1 a c ^iL> (jL-o-^i <js~t * ) l ^3 t J3 4^)1 

. (JwqL^a (J> ^ iaJ 

wa-JLxjiJI di D ^ie^o C ^.,.^>1^ J^4>- ^ej C la ^ a^jJI ^ ^^o)l ^3 5“3 lA-^Ld^L 

J^i j-q Lbj^U > (jUI ^03Ltd) 1 d aL iSM J_j J-sdl JL5-3_J . J3_^a)l (J^JLbJ j^lLadj LdLo>l _ -^3 

. LA-JLa- 3 t]l dJUL 
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SUyJI ^lydij oljblj9 ^jlUI (yo jIsluajuuiUI 





































Ifiihh'ig jg»nll gfi J^LsdJI 



4^1 4-*)LjW uLUfi 

:4^*wLwl 3jUjf 



4^11 D ^Ic, ^ <u ri a \ 0) C LA-J—-ujLu/^fl LjLa^JLailJ 


^‘preprocessing” ^ * HmU 

dJl ^ ft 4)3 .^-vJ ;vJI clji Ju_*jl (Jw<j iLj 

^_>L_U_c L^-Jl i/v^l^ 

♦ \y\JkUJJ JCa_& Ljl >• t (-iLst-Oe-u^aJ 

j*ltv; J ^ JLC. ^OtjljJI ^ILaa-^Jl ,J a oULJI ^-Oe-v^aj A 4 t <<LAJjfl^ 3 - 3 ^ljJI>> Ljl 

4^ 1C ( J-^ 3 S tJ dU^^J c i/v J^-TeJl ia— ae-JL) (IlOiSC) /*! J| j.-» „tt 

. j-*_-loL^Jkl Ls»4^>JI ^CL*_CJj -~ AA<^a> - il l LjLc^ Lat ^ Lse^Oa jlJ * * 4^ $LjljL^Ji 

4^3 m*JJi ^)1 L-)L&<) <<« <ttl j* >• <<Q ^ 4 ^ <4 *<< <t^ y/v-^ ^Ju&ll U 

4 ^ a * arg&ll (JL*JI ljI . jjl oULJI 4} jj se. i dl)>xc jL* iloL-u^fl (j^J^ j otsl uJt!^ 



:“Image enhancement” j^u 


l Jjr ^aJ L^*_« 4J-AL*_l)l^ l^JLJLseJ ^ J L?^" (J^L^OeJ0 JJb <j-* 

3 aLj (.U-xj ^“contrast stretching” “jjlcJI ju>” JjUJLdl dJG <>« 3 ,^ 54 ^ >^=' 

“spatial filtering” “^M^ti jc_^jUI ” j t 3jj^»lU ^iiiiJ .1 <_a! jla^I u^j ,^111 j_ hJ ^i]l 

Jj (^d ■L^'Lu'ifl QdOJLJ *Li3-l _ji j-JljjCj ^.lje.~.i.i,ij (_^JI 



cLyJI ^lyiij Oljbljj ajtxll (yt jlftuuwUI 
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Ifiihh'ig jg»nll gfi JjjLsLiJI 


: “Image Transformation” Jj>£> 


. cLLJU-C 1^4^^ ri a ^ ljLJL^jiJI dDb 4 j( _dCb 

t LJjb? C C (/v^jLmOcJI iLLJUaJ! . L*_4 d *U £IU * (J, *jr~ ^ 1 c LjIjLoJI ^ 1 c 

U ^4. ?r ^ .>>yr\ ; c (J> dili 3 i/\_JL^Sfl tblilLajJI £C_4 jJ (Z^4*u.<.& 

♦ Sj3-^JI ^ C 



: “Image classification and analysis” l^Ltaj j till 

L« 3 ^Lcj c(pixels) 3 j$ ^i! 1 j t •*-*-1^ Jddi—<<< jljLJL^-c w 

(J>i (*--*-£ 3 L (A) cbl ,x,W c ^l 3 ,i,b ljIjL^j 3 v ^ Lc ( a 

5 Jl C. J^-^3 ^ . 1^-C.^La ujQ) (J_Jl ^j-sajl^ab- ^ 1C pLb <,(B) i/CLoi-a ^bd ^11 ^^oCLb C*-oeJ 3j^ ^all 


4^1 J\Cr I A Ijl t 4*>^il 4 Uj -&3 cjU-^O-lj I 4 X 4 (jXLbl (JjLeb L&^UJJ 4 d*b^>~d ( 3 jT? 

. supervised , and unsupervised 

: jrf 4^JUl JJjVI uUiJI JjLui Uu£ 



:2ia^ia^uiiT.i 



<jl C*-o- C (J> J ^_.Oe^alJI LjLJLq^C oL-e^M 

1 /v ^ //.. 1 l^t l r f'. l tl &> 1 ^ * a 1 V l^tl 

O 3 ^a> i Ljlge^Oe 

LjljjJI J c3^,l—b>^fl Ljl J\ L.^.<.>J 

-ftJall^ <.iA-^"lbi,l 4 ^ m_*^ //.. l *^tl 

j.* ^<<>4 It Lsl^j dJUb(j -4 (J-1 _ a _LbtJjJ 

co^JL^-adlj lA-la-o&tl ^ jL*_iloL-u^fl, ^ \ 

CiLbLJI 3 j-jL»- 4 jl ^_ Xj J_3 dLJj^a 

c_)l-C- j'-SQ)yJuA (y\ A 11 aLjl JL->^] l/> * 

(J4j 3b)litl ia-JL^-c. dll3^ cljLu<L^*>* 

.oULJI 
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SUyJI ^lydlj Oljbljg ^jlJI jLluajuujIII 



















































Ifiihh'ig jg»nll gfi J^LsdJI 


- (~ Jjr ^ ^ Ljlji - ~ uuk a 11 )J} 34 ^a]l (J^J a-^>U 4 JI 

^ oil ^ D ^^ 2 >^fl 1 /v^-li ,.<<<,<0 (_JAJ *<Al^ i/Vj* CjIb^ _ _' I 3 ^ >• > 

dlSjl r^U» a* 1 1 * ,/v ^t-> \\\ ( j M ,g _j^u^> 5 jlc.aj)I3Lo jlLca-«LaA dL*-*JI lLLLj 3q^ i. jl^ /Vi,., VI 
(^JLC lg>l fldl £-4 C “Mosaic” _).»_,t:;.,. ail ^JU a 5 JLC <&JJeJ cLJLC l ^ jl ^ (.A d l~4r4 

. I4J-4 (Jk^aJ 0£,L^^h djljd? 




ciMiJI j»^cj Lg>He diSszj //.^ ■» VI ( 3i^ c <J3^I (3 ^ ell 1 ^ ^ S l a 

(jL_ 3 ciU C <- 2 >l JlA^fl ^ s jj? ^ LA-SL_Ju^fl ^ja8 (J> 1 rt J lLJL. Alll I Jjb^ i. 4 _ 3 l _4 (J dd a ) ^ 

♦ 4—)l j JLJI a * JaVI (3«-d-> ^pJ L3 L) ^ <ll ^tll ^11 l_S d^JI 3— 4 a <ax^a> Jt * 11 * ■» Ju VI ^ 1 CjJjJ 

A-J^-^JI l^tl^(J^LatJLll ( j--4 UjLJi d 1~ V U(^-3eil d^A—»JI J^j(j ^T yVlt LjLJL«*C 5<\ C JL->^J 
(Jlo- 4 ^ . Sj 3 -^]l ljIjLjJ [ c iaJLa JlosJLxj ^jUI a 1 ; 2 -a _^oJI ljLjI _^o&]l ^}l VOj) d?LdJL)l plojl 

us J 4 ] (J>_v-wiLaJ -4 (pixels) Sj 3_^11 i^LdJj _dl 

JuJLseJ J c(A) (5j 
j*>• ^<0 *tl a d *4. c^o —j 3 c(B)u 

(Jb^a>J a-o^LscJI — a a j* rt tl dL-L) _La_) 

5j|j) Ic^IUj 

c( 3 l U;tl dUi> 5 ^ 3 _>^il (pixels) 

(J^LaJI (jy _Lc J^oJLx-J lUv _AoJI ol I_4J 3 

t (Jj^l li ^rttl J—^b) ( 3 —>^il 


(ji ^jJ^Ijrl^l ^JLc A-CJ>iail dUb JloJolJ^ 
I d - A-cLo^il cbl > \ ftVI ty—^r ^jo/L^a^JtjVI 
(j ^ j (jl *7 1 t~j -1 ^— 9 &ll dI* ^ 

1 _^.a.j V ^ I jl d _1 j cl j->-1 ja 4 ^ 

3—4 1— 4 -jS Lbju^jdl j. 

3 _c a—^ cjb l * * cl ^ ^ t j- ^ 

. ^^ 5 tll d3A-*JI L—Lddl 



SUyJI oljblj9 jLuaujwLII 
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Ifiihh'ig jg»nll gfi JjjlaliJI 


GjIjLJI (JL-ojI Q) (J^Ob^uJ ^oLs&IL-oI clL^I /O&dL) Gj J-3eJ jG c(I10iSC) 

LjlJ<3llll dJUb uJljj L-OeJ 3 c3j3_>^all (^3 ^ (JwO,_dj c£-L^?<) <Mt G^tjLdu Ai Jl^-J 

:( ljIa^ Gdll) /*! dJUb < j^9 . 3j^^a]l ^ 1C ljI 3.^aJ J}1 G)Ld >^-seJi^uit £.l>?d (d-^3 

. Striping , Dropped lines 


cdL^L?Sn 3^djLLo ia^j^ ljI'v ^«ill ■ * aU J Ls*_)l_ui» tStriping u ^—tll 

w ^tl ^LjJQ i/vjlaGLtd yOL^j-J dO ^ ^ GljLmj jG^f flJU 

J <<< rt 1 <<<tl i/v-4—(jtd ^JLdlj^ t ljU}L^I ^jJzulJ dOd^a .cldS^Ji 

3j^^11 dLJ3 Lx^j (J>^ j a j~ ^—X \ 1 ^ 1 a 4 

uaL-JI J_uajJI 534 -' Lj$-> (Sy~^ * (J-4-stJ g S ^-Oe-usadll i/^JL^-C .Sj3-^ll (slaGGa 


. m dl lx J L^J i/v^^l^ll |0. ^ d II (d-^taeJ dli 3 ^ 


jlIIj ^U^I^^LUid 25^3 jiicojLsej ^Dropped lines U ^^5L1I J^-UidI” £j-Ut 

OJ!)^ J r ~ i 4 lt^^^jji .1 t-»d^ 1 nG\l\d A\ (J1djai t 3 1 

.to^*^-da jl 4_dscJ jl <jU! J^LLdl {* * a S 4j ^ws>litJ' (^pixels) ^UajJI JuJLa/l^ >W>4rtl I Jla^JIjI 

. dUG 



^11 i/uc^GjJI .i! (3_j^9eJ ^JJij ( j^ Qc^^-v J c JuJ LxdoLx*^ 1 Ljl d ^^ (j-A JlJ J-xJI ^3 

1 c.^LddU3^JLj^ ^cLa^1G^w ^^jdl^^xWtj}l^ljt ^^ jt ^j/A^GlIiGl. 

^ J-C ^11 L^J SjLd^fl (J»j^3ej l^G-J ^cJI laG-J^LsJI dd cj^xdd^uli cGGladLa/lj G1 ^ ^ a 

analog-to-digital(A-to.D) conversion.^^jJI Jl^jJGl^l^J^^ljdU 

(Jt^aJ t/JGLdll ^Lsidu^fl l/> a >4^~a<-J 1 —^ILj c(J^5^dLli dlljJ laj* ^<<^“>^11 ^Ju^tjl pIj^I 0^3 

. LA^JLiLgell (d ^ GjGjdlll ^ ^^lldllj^ .(d y / ‘ ^^ 


J J 7 cWyJI 0|y^! Oljlaljg uuJ\ (yo jIsluajuuiUI 



































Ifiihh'ig jg»nll gfi J^LsdJI 


uUj—ubLU j^£aJ Jju jU-JuIm/VIJ*£ a jli t <yQI J ^ Uj^a3 L^£s 

: i^XA c uLuJ dJl£ 4^UJ uUpbDI ulij UJL^J J c l&U&t 

. J|<)Pl * 4 • 

. ^yJ<) j*liaJ • 

. cj«^u dU jl j> c 3 J t^-a^^odioqJL} uJLabeJI _* ^ ill * ^-~^j- •*- • 

♦ It t l * 

. LA ojj 3 ^ * 

(Jw^LadJI (J3 ^ J Jlljb 3 <.Ljb&3_dobl dJUb 1/uJ ^U-^J j^^Jb <.* “>-J i/v-j—WJ JbL^ll Ljl_ 3 e-Ot^albl 

l /o.U»7]t4 05 -^==^ljIaj) **~tl dJUb /j_« j_ jA jtJl cj-ai^JDL) 3 -d==kj L_* (-jj-js 5 3j<) w ^..i^tl 

cu n^ * U (3-jjd? ^j-C. 4 _j^LdJ ^ 1 C(J^-a>JI (j ^*> <v j Jldlbj cbt-S ^ -ba3 

l V^^JllJbj CUN^bij) dcjl ■/* A U» *! 1 A jc_coLfej in"1l L-«i 

. JjLjjl jl>-| j^U^J ^ *.i' 1 LiC jULJI c£jt5j /j_a^ *tiJJJJ_^ <, 



B 


iZiLjIjls-^I jljjl^^U-Iu t geometric registration process J. r ,,<dl;CJb)-c. 

t'*^ ■* - - j " ' "j .1.1 ^ * J ; ^ >• tia-dj S j,„ .1 (3 ju 4 x j t' ftj 3 j$_*ail ^ > 11 ^ * U_i j 

0 ».,r.ft 05 ,*1 I4J jjUl Sj^^dl (^JLc ^Ground Control Points) “GCP” 

J3 Gtl V) cbL—bld^-^b (^ a a d Trtl l C^X^iAOj d *tl) 

3 j 3 ^tl d>bLJI uba-Jjdeil ( j^a I4 ^ J ■ ^ ^ ^ sail u^-dj^M LjLjjl (jl d*-o- c( ( jbj- 3 bl 

“unV** JjdeJU Sj3-^ll (j-a uydbo^atJI cfUb ^.<«J3 cun^-a^jJI^^ u\n 3 J 3 ^^ ^,13 ^ c(B 

.“image.to.map registration” 

LjLa^Jbt^a «jb3-oc^_^=JI» (J-^btdj c“GCP ^ d?UL) i jja ^ 3 

UN-Jb^VI 5j3^^1l dbblj^l ^_Lc UV-;_Ojlltl (Ju3-5el]l LJ^f ^bl^o JlJ JlSelj c LjLjljL^yi 

(J-^=w 4 J dU Jl ^3 c(uN^b= 0 ^^ Ljbbl 3 JLJ JLSeJI LjL_jj! JL^yi ^ 1 C L^Jt 4 ^ 3 ^^ c (3 J^-cd) 3 Cd3 iu^dl^) 

,j-« V Jj 3 j 3 un.j—^. ujjb (jd^=a! 3^) 3 j 3 ^d (Jwoc ccb dUb (Jwoc tbLlI u>^ 1 <* ^ 

(3j3 3j3^> (b.1T —J uNdL^abl dJUb aJ Jb JlLc c UN^[>*-^ d>Lbl Jl^-I j^liajJ 

oLJU-c JubJb J^i UU^ jU.3 U LJtc 3 c“image.toimage registration” 

. Jl*_> Lo-^S 1^1 ^jb>-*-L) i ^3 ^0 



SUyJI ^lydlj oljblj9 ^jlUI jLuajuuujIII 
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Ifiihh'ig jg»nll gfi (JjjL&liJI 



jl *<<>-£^1 cl <0. * < < ) la^ 3 -J i \ *<<U D ^3 ^slW ^ j» >* ^ A 

c SjujlsJI Sj^L^UJ! pixels_U ^»i>ll ^Ul ^‘resampling” 

dU^^ILj J c^Ot^e-^all J\-Cr 3j>3 ^tlj ^ a d tl ^ «(J (J^aJ SjLJjLseJI * w rt t ' cj L . u .s e J 

: ( 3 >ka^ £Jl& JlscILmIj 

L Nearest neighbor 

2. Bilinear interpolation 

3. Cubic convolution 


J°> 3 ^3-^5i! «Pixels» _Jt> Jill jMV: t Nearest neighbor ^JjVl 

ia^ujl D Jufc ^CLxJ . L^se^a^ajl 3 j^ ^all JLJ JLseJI «Pixels_ll (jl^ * ^}| JLdJI 3 j^ ^all 

c(pixels) <1 tl * ,obl ^* * <•<< s ^ ^ 3 cia-cL^^I ^ * a tl II^lsLj l_^3 4 

I I 4 J 3j3-^> (J 3 ^ 4 ^ ^ JlE ^vJLjijJsaJI 3 1 X ft J a. h.j l— 0 ..L 0 

.*$2^ j k/G-Ub t^JLc. * 1 ■ « —• ‘~—■ a a 1C 


£s-jJJ u oi _^ 0 _Lc. j_ o^jlj 4 Bilinear interpolation 3_u£)l aJujidl 

G-JU-*JIdUG. «5 jjjoJI J ...^u ; lk^.,_,.,.,.-,jL)(pixels)l»Uj£>j! “weightedaverage” 

Jl 3 c (J>la aJuLacj* lj! 3 3J,jdv ^ t i/v ^^ a ti _d_> 

3j 3 ^ l C ^3 ljLJL^j>JI I3| 4_^ dLJ3(J 3 

(J- /ys (J 3 ^ J c ^viLgeJl w ^ dJUb dkjL^a I3ls 1 (ia-x 3^LaJI ^otge-L-wj Vi ^ 1 C ^,LLj t 

. < i/v-JLj^c J-xj .\Ju_*JI dJUb 
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SUyJI Oljbljg ^jlJI jIsluajuuiUI 




































LaLiisjg jgjoJI %o JoLsuJI 


Cubic convolution Sjji>VI 
>^LaJJI Li-O ♦iaJijI—*.<.JI l <o. ..^JLj^Lail £ JJb ci/v-JU^VI Sj3-^ll qJ* (_) *——y \ 

(J\)l ^ILa^-VI liU>X(jLjoeO^ l>~3 i^J} jr~ lj^*» O^ 6 -*-^ ^ A d‘ ^ 1 J> cCL<jJ 3 JoJOtll 3j$^all 

. i^-Lj^Lall qJ* £lILL) 


* 

4 


Corrected* 
image c 


. i 


Original image 


n 


l * fc 


i 



■■ 

1 


B 

J 

F 



1 

n 

H 

tfl 

9 fl 



:jJriAJI (jwy iJ. 

^ * (Jwoljdjl a ^j w ~Sj3_^]l (jA—u<oej ^lo 

^ <0. <<< ^ L-^ji I A .1 A ^jII .^tl (_>ij,, a cj~~^ 3 '* J1> Jr 1 ^-^1 

.5j^—^all «(J—(J>-^a 3>—*-j3 £_a (J—atstlll) LjJ 

JoJrl-4^_J£IjJI LjLoe-Ot^alljl (J> A C {j _« t(jL_0~Vl ^jia_30 

5j3—^11 oi VI ci^ 05 ^t)l ljIjOIHI J S^L^VI ljIj^_j(j iXJIjjj 
♦ 1^43 (j4_^o w o^L_jJl*_ 1II 30 Jl [X-a-Uo (J laJ Jl_S 
jL<j-sVIj 5 ^_a-^JLl dJUb c J-so ^j—c jL*_ilCL^uVI 3J. 

(oLj^_L^o4 (JwoLjLo C^oeJ l^ A j A ^2-3 <jl U9d 1 /* J^l * 4^a]l 

laoIj (J<) *——\± Q) c^J tALa-Oell i/v-O-LseJI ^ c3 J^llj i/v-^Laeil i/vilLaJI 


4 ■ ■ 


^ JL-3 <-Sl -Oj^Aj A J ^ tol^dL^uVI i_S^A^O-l L 
t^^olll CjLseLa—4-uii ^ c^/0«A-JLreJI ^L?UJkl ^ <-(£) 1^* ^tl^ coljLstjl) 
Sj 3 -^ (J- ^ j Q«t> 4 (J-^a*3 cilljJ . 5j3-^aJQ Ji>^a l 5 ^ ^ j ^ cl A ^ Q ^ A J V 

. ^oJHic -0 I 4 J 



SUyJI 0 !/^) oljblj9 ^JLkll (jj) jIsujuuuluUI 
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Ifiihh'ig jg»nll gfi JjjLalUl 


(j -4 IlilLaJ (Jjt dj I 4 J </vq^l3ejl (J 3 ^ i c LJ^Aj uLstdll (JwtS i/v <^B 

i/v-JU^?^! ^<}.I!^LoL) ^ <>j i/w 1^. ^ ^b c (iS^ *• <<* A Y0*1 jti cdp A ^Jl^) i/v j* j* dtl 

. i/vrt 1 csi j. d gO-l)^ c ^i —jj (3^^** 1 ^ y^~~' < *‘j~~~?~ ^ ^^ 1 //< ^ ^ - ~**~ 

DJ}^ 4«otl ,L?LJLj |^i|Ii <3,1 U ^*^B COGJ L/> J* 1 <4 C- ^^ <4 * 1 (_j * “*"3 

_«JI i^-jB (JwcLoj i^JLj cSj^-^aJI oj) ^~-v-> <j>Jt {* * (J^_dL*j 3 — 4 B c “Histogram” 

1 Cr (Jcl*gb 5 j> 3 -^ 1 I ^b * a tl cilJij j!jj==xj ljIj^o Lot t (X _ axis) ^ 1 c (Y 00 _ ♦) 

. (y.axis)^BUa]l 


Original g 4 


153 


255 

J 


Stretcged 1 

\L 


J 

* 

i 


i 

t 

i 

i 

f 


i * \ 

\ \ \ 
t i * 

4 V * 

I \ V 

; ♦ t 


J c Ud^ «1 <HI S<-B<) (.Sjj) 4<n)\ ^B ^j-jLjJ' (j^_^ocbl3>^ SJlC. Jp-^J 

fc 3 U,„lt 0 ^b> j Jii jujlscIj j^-lj^ jjUI^Jla<^b c “linear contrast stretch”^l 

( j r -dB . (J^al ^-—v-U-J ^l—ill ^lU itl ti dUi> it t~\V ^_j c 3 j<) <st\\ ^B 

V ♦) lLLj^I—^uII dJUG JJL-d_3 d-p- c ^ 0Y j Ai ^ j-pJI G-^G-j-Lstll j-HI JJL-dG jmi 

m 4 ^ ‘ '*»• t-J JL I dUb ^QmovB dll (_ , . ^U^lGI L-JLj (JGl ^(^<uac4 

^OejLdJI dlB^UlB (.Sj^^aJD ^LsiJI ^jLgJI ,j—^< ocJ^ 1 dU3^B^_3 .(TOO-*) (JuoL^aJljj^peil 

. Sj3^JI L<5 w« (.i/vJu^al Jill ^l^LbjJL) i/\^_moJIj ^ ^ocjIb 

. D JLxJ 3 (JwB jL-u-JI ^ 1C Sj >5 qallB ct/vdl^-aJI di-L) (J> rt Sj^q^all 
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LaLiisjg jgjnJI gfi JobuJI 



cbbaJL. 


fQ. a <31 ^b^JJ ^ 
aJL) ( A * 5 j 3 —^11 ^^La_ 


Jt^-o-Sf! (J>^—> bj) c (J^-al^aJb 

1_a Jj-C L»o<) ^tl (JA—^.oslJ b— 

* C.J^-4 J^—Z’ A _Jbo^' |Q. * fl t! (J5 ^ 4 

*aJLj^L? ^ J-StIL-tuJ cXlbeJ! 0 J_& _ i_coL]Ij 

_3 c J 1 1^1 I/W ^>b-a bf) ^--vJ 


“histogram-equalizedstretch” 

{^b*! * A 1 |A ^ft/ 4 b» ^1 ^ 1 ^ A m\\ dUL) 

^“histogram” J* y A ^»! <Jbl! 

tt-'itj j ijLp-'i . (^bbt! 

3 ! cdbl! Cj ^^ * histogram b^ [a^a^ ^ loba ^ b-^bd! ^a -cu ^j 


j-jj-a-i J (Jj_^oeJ b^ I 3b c (VI Jl £ ♦ b*) LjLj^*_^uil (Jji £<J Sj^^all oba ^jUI £,ljo-Sf 1^ c j^J 

^b)b - dbt! (Jmu^u (_j 1 C. - C_^_b^jJ! ia ^ A L_)b^bo-^M <>bX! ^Jt^MoblJ 

(J^ol^aJI ^bajJI (JjL-bbJ -Ud^ obbJ ^j)b> <<<t! Ljbi^JI— ( j^litll (3bajJI J^J ^JLj c^Jbt)! LiLb 

l- 9^ i* I 4 H A a ^ 13! _ obi 11 J_C-b _ 5j^_^a)l ^^(J> -Mob-ll! ^_db^ c(t 00 - ♦) 

(_b^?l i(J>-^ol fl~t!(ilb Jd d )^lllbj Id lbL^=s !3j 

• b-^OeJ£C_*blL> obi! ^ 



uj_«ofcil <£>i 4 ^Jb»_4» ljUU-c 5 jl^ b*baij: “spatial filtering” ^-jbbl' juJSjilt 

cbj 5jj) ^tl (sib*-* Jo-! ja^io 3 t-b^d 4_<v a a 1 ^JLj ljI>• /r^ll {ja ^^jJI ! Ji^d c3jj) ^'! j. 

c3j5-^all uM jIj^j ^ ^»3 JUI c“spatial frequency” ^ —Lc. 

3 o-bu^^^ 5 3bo-Lbo lj! j^*-» bjbi jotj^jU! dib^^ (. 3 jj) ^t( ^ “Rough” (^loblb 

.“smooth” wbi-c.bJ! ^bb-bQ^ lc & o^ ^^ ■*)! bJbj ^^^ >1 ^ 1^1 bj) ^ c 3 
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Ifiihh'ig jg»nll gfi JjjLsLiJI 


pi _) ( j J n ( jj$ (jj ~ i “33313 (j-C- U ^L-J—(-ojrl)l i/v-JLo^/ ^ 33. 

tSjj) (S^~* <3^ 3 j 3LJI dLLjj^j c(** I*.0x0 j TxT 33-^=>-* (els 

^JL> jtfl (3 dl *A^<5wcS (Jl JUuLu^l |^J C l^loej jUI (3 ^JlSelLu^J lA^jl _<.<.<■>- cA-JL*-*-^ 

( a trtW 3 <: —^>^ 1 c ♦ l^jl_(J\)l 3 j_j Jadl a _o. * a!L j 3 J—sLJI <W> uiQ) 

LA-*-iL_ ^oeJI tA-dLo-xll ciLL) ^q3Lj^ c3j-a (J^aJ (3 y " ^ JuLqJ 3j^*a)l 5 Juo^C^I^ 

. 3 J-JJa- 3j3-^? (Jj) (Juol^aJlj 3jj) ^lt (*3Li c3j~0 




^ (3-lgLll J-xjJ ^,.lV-~_,.„,.j t “low-pass filter” “£> ^ i v. U LjlaajRJIj-^” 

.j*Lc. (3 ^ 3j3-^JI ^wolJJL) ^ ; ,Jl3 JIj ^ c 3j3-^JI 3^\JL*aJI 3-^-*^ iidl 3 3^ 3 <• I^ej 

d_o- -j.. Ji-jfc ‘'-l u>-^=-*3 “high-pass filter” “^_JL»JI olaajRJI £_£>«” LJ 

dUij—^D 0 —j^5ej ^ . 3 j >■ ^ 1 j * vl Sj3 ^a)l 3 t <^>lJL> ^ <Lj 

3>— 3ejldl 3j3— £jJ& cA uaJLTcJwO _) ^—JujJL 3j5—^1I {jJa-JjJt-S ^j__C C £C_Jujl ; 

^La i/e—JI jiJI _II w ^ ^ •*• ' 3j3 *a A 1^- ~*J ^lllL J cia ^i^VI 3j>3 Mail jj « 

31 * ca^U^'I **Utl ljI 3^L^iJI jj-^LjJI jl_jjlscI]^, ji^ c“edge detection filters” 

dL)3 3 c^v-ja-^J^-OeJI ljI - J ^3 33Lse ujjJkl (j-« ^ 33 -dl I3jb ♦ d^-iLstJI _ y- 0) 3jr t^tl 

. CA-jL a -^dl A^O-39-OeJ! LjL 


:dj#*i\ U)L$M OS 

Sj^a $-& IaJ( jl^a ^ c Lx-^ LjLJ&llaJ 3 J^C- ^ 1 C ljIjL^JI 3cJL*_^ 33^Lj^aCLli 3^^J 

^3tdL)^ c ca3lLoc^ 1 _3 t^laljllvil |^J a ^la 1 Xl rt *1 *j A jr a^ al^1 u3ldoSfl D 3 X a-l^ 

. cA-J-^^l dJ^-c^JI — ^>ltjtXl^ (j 1 *^ ^ x ^ J.> 0 J—J ^r *tl lLLLj j-C 
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cLyJI ^ly^! oljbljg ^jlJI jIsluajuuiUI 
































Ifiihh'ig jg»nll gfi J^LsdJI 


( JJ* (J> * A C aa<J i/lajL-4aO» LjLJL^-C j* JlStb_l/W (J—Jptlll L 

. Ljljrl^ ^JLc LAJlLaJuli (j-q.d it (JAJJ^sS> (JAJ JLJ JL9el] 5 ^Lc j^JoelL^J Cp: 

laIIj! ^L^LLo ciLJ jl^»3 c 6^ -* «D^ da^J) (^L^llll ljI 31 Jl nil LApIp® la^JLq^iJI c£JLJL> j. 


.oLUJ! 


^ 1 C- |Q. * > LJ^_Jpe^JI j-^ "< p_A £> \ ^[3 - (-* ^3 ^< a tt 3>) 

^.IW it H p* l^jl L A 1 j "*~y la^ ^ ■JaJI 0Ajl^e-» //<^t ( >IsI j-^pJ 3 J, J J.->■ *} 


S d-p~ 33 ^all 

< d * * * ^ 


I 4 J £Lpxlj 0 Jp Jp“ DJ) 3 -^ t LA d 1 * LA. JLjUl oLSU^JL ^UJI oULJI ,s. 

c ^JL^-xJI dUb ^L^pp^d JluA (_ r 1 J d<5wb ^ «LA^A ^^3 3 4 |d (3^1 LA-p—daJi < \ 1 A1 L~» i. 1 i L_iLJs^All>-^n 

l^_Lp t LA^—Jpltl Cl^tJ LA-SL—^-p- L_T ^ ^ ) C-)LC-LlL ^ V ^U^=3kJtJ ^JL) (lA <4 j* 1 *<<tl) l-jLjLwJl 

^ - j j* 3 _L> c oLdi 3 laJJtUI (Jd-4 7rt-» ( jJa_xJ L<jJ-p l^JjJJ p*_s>-VI ^dall 5^JL) ^padLoJ 

c £3 3 la _ppJ-ll *>• > LAJt—lu ^Hj-p- (J- ^--> LuJplJ^l_tdLa Aj LAilLail 

/p LA-^JpllI ^.Ij^-^JI i_LA Jfc V ^lL-» 1 tl L J L C. “ljI j. Ai rt 11 ^ J^l ccj^dl (J». ^-LjlS 


L—.*-*.<.<-) ^ C- US^JJ c * , V ^ }| * , "l Jp 1 ^3^^) ^ ^ULa-J ^ /vt^» //.i^ ^ LA ^< ^<< <3 ^3 ((^*^ ^ ^ ^jy lj *, A 

^i(j^djl3LjJljp-pj j^a-<udJLJjLJ 3 .dLIIj^ ojrlll \ ,*{jj* ^pj>ip_ llLGL-JlI V*jpj^ 

Lu> c LA^^ ^ ^3> LA-^«-d^X)3^-^ CjLjLp Ip ^ 3 ^^1.1 Jp-pj^p ^yXS dOi ^ C- 

. LA-**—JLudl L_jL>LHIj laJ> 3^1-^ CLA-A-3pjJi L_»OeJ LAJtbo^O yvJwdS L il ^ul 3t j| l^j 4 J 3 


pc^IjOjLSeJ^^JI S^Lb^fl ljI 3 GG (J. JLdJ^yAj L^dLjjdaJI dLJG j>l Jbdl_ uJ*$ DJljU JLP- 3 J 

^p ^1 1C- 3 . j’Qpfb 3 ^^* <• <<l 1 ti>3 c LA j*^ij«^3 *^ 


L^pdJlj l^JbUeJ^ L*-P I4J oLuL^AJ^I ( 9 -i (— dllieJ ljL)L*JI l^daJLJ ^jUI DJJLStll' (3L?Lll (jlfi c dJD^ 
LA J* d'ltl Ljtslto *tl ^ 3 j 3 3 ^ 3 ^^ejq (_)w^ <■<■«-> I b J* <3 ^ a LptxoiJi Jp (^p“i p l^jl ^3 ^«ot 

pjb ( 3 jUI dJUb Jp SJls-Ij C LjIjLHI 3 LApijd Lpl J-sddul C lA^JLILs^ jljl-dd-^ul 

3 ^Normalized Difference Vegetation Index) “NDVP 

(^ 1 Cr c(A VDI? I? ) J3^*»~t I ljLc.L> ^ 7 <yi JbdL-wjlj djIjULl! (3da_) ^ 1 c ljIjLjJI 

♦ ^N0AA)3^-S^ laJLuJL u) (_P^a 

*_1 A LjLdL-JU la _lilidl ljI SUgajJI 

1 4f~n a) J^_pjp <_ 3 LpL? j * 
c£ t \1 ^ll^» ^11 (_tl *tl J,u,,,,^ a< Lat-S . 3^ ' 

(jj—j^JJI J) “lLI_ u>JU^f” j_»tfll O3 

L-jpdJ 1 c(p_ ; pjrljlp j 3 j 

ljI— uj[^—\ * Wl (jSf dJUi 3 3 g ) 

^03^_db (J3 ^ j w ^3^^ ^LLaJdi (juj_djj 

^JLc j_<jCL*_s (JLJI (J_jp&Ili! (3>-^? .1_pipL) 

LA pi Lv^abeJLl 5 J_i*_a Cjl_ TcJLx-A 

Ipi JOr a„^>I (j, c LjLjLoJI l 1>1 Cpjpd 
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Ifiihh'ig jg»nll gfi JjjLsLiJI 


G^Lj^^gJI djl-a Jo-! . dGLJ! ij\j ia-jljfOl 5 ^Lj) j (SjljIjJI) lX*JqGL. « JlI 

tjj* LjlSllaJJI ^jl_c JwJGGJ^^G l)! dJL )3 c j_* ciJu^ll “principal components analysis” 

LjlillajJl c (JG GjlilLaJ 2 JL*J ljIjLj-J! ( j^« Jf c ljL-jL^J! 

dLJG JL^l. j .(components) GilG^=dG [X-JUoGI dLJG ^ JuoejLJI 3 jl_j joJI 

jys G)j)^aGj <jv-)!^ c (Thematic mapper) ^ T* MjoGI ^_^!jo l* GjLGLo (J, ^ 

5 ^5-5!! GiU^JLstil (j —a X V (j-A G-<—^G cGtSllaj JG J9I d_ot j cdlilLaj G-G^G 

03^ J l^LLseJ J ^O^H! GilGlLajJl dJUb ^=>0 (JmqIjlG)! . la-JLoSH lajl^^uG! uGlLaill 
lj^j^oG!]! < jGulj^ t/vdLooiJ! dUG. l^l uvdGd^fi GjIGIIo ;1< (J^Gdij! (J-a 3 gA d ^~~^3 

i/v^l a c^J oGLuG t ^ ^<JU! LjlSllaJj! JJlc JJUDji c 3j3-^]l (_y\ t^oGLl la 2jjrt->^ l^a!jGr~ ^>1 

. (^JLj L<jw ^3 I4J-C lG JoGG l&^uuJ) (.t—GG moGL)? 
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cLyJI ^lydlj Oljbljg ajuJI £jjj jIsluajuwUI 
































































Ifiihh'ig jg»nll gfi J^LsdJI 


: L^UbtJ J yiltfj 1-1 

(Jb^aJ LA-c^ijJI tbb-A^Jbtil _<.<.Q 4_d_jJ-*al*j! lJUc 

b- 4 ^3-J) bU 3 O . l/w rt bail LjU^JLsdl bJUb (^j 1 c, $bo (J> " ^ j (3 1 A^JLygaJ ^Jo ildo- \ 

o^=_j^>1 o^U- <^3 .“spectral pattern recognition ” u a A->ll t- „ ;lt j-tj^>> « _.; 
ljLjIJlII .oLa.1 ljLIs <^)lSj$Ot5pixels t*»t 2 ill^.‘ -^* 4 ^jb«-&J4II 

Jb^^adtl ^ .(.. \ & c 3 c^T ^ dtl (Jw^s>bc-« q/v ibbLsJt 

(J 1 ^ c i/\-l3 ^11 Jal d ill D JUb (j- 4 (3^3 ^aSL d C pixels d?lojJl ^j- 4 tdlc^OOCjQ ^j-C 6jl * C. 

. iaJL^I 3 J •.y.oJJ y/OL^xjJlj v/v-OL^d>^0 udaO^a- 3jb*C 


db-A^Jbtib Jx—^UeJI LjL-LdJI (Jj_J (3 _JjJl 11I L_c_3eJ c(daSSeS) lbb_LdJI ^j—C d—JJOeJI 

^ d J jj^^- dJU ^ _udJb ^badJb^H %. +r>yA w & dl_a^-Lat-U tbb-la lL—^- . I A dL^JI id l Idtl^ 

. J^at^a))^ O^T dbLaJI gjj-jl bUjL^a^ cJdJLdeil (J_*. 4 ^>b&U (Jda <.Sj >3 _(J_dado 

^Jb c^la <uxll O-va- bo^. d i l/v^jl 1 <UJ *xll pixels Jal dbl ^yA J^Q. y ASK-A ^ ^ [/\^ A ^b»tl lobdJI b! 

1 /v ^ d a\^> j\sJ& J^J ^yA 1—« Ij^ljj i4ob<) 1* \J LjL^J l/> j* d j»b> tl 401 i* tf tl i/uJ^L^4 

(.ljLo^JLslJLI (j * 4 udS Jo I (Jbjloj V yuoub d bb iJLob (J^ ^ 4 (jbp-^n ^jiajo w cdb^JL*-^ 4 a 1 S (J^aJ 

t , jJLoe^» id Lb 3JL£4 JoLL) ( ^Ad« idbLaJ!) cdLo^JLsdl 1 /dd jJLdb 0 $ S jidbl^a 

(dtd^bd-^n lA^uJ tii_13^ ciA^j-C-jb 1 /v-O-d? 40bd 5 JLC- I 4 I 4 J 3 ^ J A3 (Jbkll UJ ^ 1 C cdbljkJib 

JjOO ^ (JJbcJki Jx— *4 a (jj) ^ J> .S^bd^l^ cJ^«ba]l __ §j l^Labc^a^ idGbjJI £^9 j <x_*J! 

*j 3. i ^ /> a d^jLatX L^dbLda la ^ ^ ^ dilj4^a^ (.i/v. <3 i l-?eJL ^/v-O-dail cdl—1 <3II <J — 4 3^btd-b^f1 

♦l^»b 


A - water 
B = agriculture 
C = rock 



1 1 11 




p 




J 



& 

I? 
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Ifiihh'ig jg»nll gfi J^LslUI 


adll \ _3 c ,„U ^11 1^4 


^ A i Ciy\_dJjocJU Ljl 




ij t “supervised classification” 4_>^t < a«; «^~tl ^ 

JlIJI LjL-Lodl ill_G _uuJ Oj ^LjL^a^JGtll Gjl_IS) G_ <^A ^ U»U * t 4 ,) Ljl lx 

G x-^LaJL) JJUJlI t/v .^ Lc ljLjloiJI jL_Co-I j ^Coi_j ^ t training sets 

“4-o-^Zj” (JJLstll Lj ^GJG^ ♦ iy> gin ill ddlj 0 ^ILaJdl 3 cia. 2-GiI a It 

(ljLLoJI) uULjldJUG^i^L.2,i,U^ *2tt^Jddd^Gj cG_dJGGtil lGI 4 211 Jl cJ_GL^l]l 

II ^JLsGL-*acJ . G-d-dg I 4 ] ^a^jI _<.GU ^L>GlJ ^Ji-C c_3^_*dJI ^JLc jG^-^~4-^aJI l—* JjJd) 

G 4 . ^ dl A-J J^Sc-L) jG< ) ^ * 4 . ^"^ > t l^ <) 2 J pj ^j-2c-4J 3 iaG 3 (Jb^aJ J^dl G 4 J^edl ud-o*_4 

t I 4 I odd L-jjG^f Gl^j l^G-dLycaj c Sj 3 -^ll ^ ^j (d ^ GGjGLoj ^ 3 _ 2 _j <. d»3 i/v-^lGcJi 

C GJ LA^dJG i/v-o4-Jfel \)t LjG^JGtfi Cjd3 JjJ^J Vj! ^JU ( fl J* a *«Q dl LljIG JUG ^ 

. I^JG-4J l/V^ ^ ^G»tl Ljl * 2 II JwttJ J 


il-p- c( 3 jLJI u^a-cc“unsupervised classification” j^_d < 2 d^aill 

LjG-_4J l ^ * A Utn A ^4. |4—i (.GaJlS i/y-o4-3jJi LjL^ JG dl ^ 1 C- ULj i/v_-cj3L 

i/v^GL^a^yi Ljl ^ a J&ll JLJ JLScGJ ^o4^eJ ^^1 JGCI_^.)I J cJJbGLi uGa // ‘^ < 4 LjLo^JGlII 

dlJjL^a coLGLJ! I 4 I-C A Trdl (—oej ^jUI GjI_ 1 GJI (J_Gtil 2 J^stj I_ 0 5 _c 3 t GilGLJ! 

^alll ^o4^eGll la-JL^jG v a_5c-GJJI ^ (J^aJ GjlI^J lGII Q) GjlG^Cd-^fl jLjjLdeJ 4 Lf=aw4J 

1^4.* 2 L*_a 4*> >j^) 2 jG)! ^11G Lstll ^Idsej ^pJI GjLc^o^eJki ^ I 4 Jj j_ 3 1 dLJG 

l^jr dcJtj. ^alad) JG^JGqJG J (J 11 4 ^ J ^ 1 2-d 4^aGll ^ C^-GIgIG^ 

. 4_5~^i! i 2 j*G^Gtl (JG-« (Jwu3 G - 0 GjUG ia^^4*3s* 4J ! Ju»j 
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Spectral Classes 


Class identification 
A = water 
B s agriculture 
C =s rock 
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Ifiihh'ig jg»nll gfi J^LsdJI 


: l^Lbj j uIjLuJI V. 1 



(3 ^ 4 3>pi LA-pLi==*Al i "‘ iL^a c b ^ 1C 21 aJLcVI (jl^ L_a JlLc t L^AJjb 

^/O-LLa dULJI (* la - * LOft^Q I Jli^ c6^' I_ a! .5 j_« 5 3^3-111 ljLjLoJ! (_}A_J 

ljIjLoJI £c_o^I ^uap- ^ l c i/v-JL<xj»JI dJUb Judot-)^ . (34 -u>I j-a^I jJLs la-*-a*£jJI i/JLc^lb 

j Ul^ji la ri 1*14 -a ljIjLoJI (jj) dJi »b ^ la a l~ 3 -a 

. 4.~U» w.l^ \ ^ ’I It 1 jL&>- 

caAJLc^a ljIjI-vJ (3 ^~~~ v 4 i/vla ^ <J Lfljl uj L 

Ljl^VJ»—*JI LA ^\jX Ljbddl 1^1 1 \ ^■ ^“*~ *■ < “ \ CIjwO*- tbcI-A^ 

. db^JI J^j_aJ La la db U, O J^eJ (Jv^ 

5 jlc (jj_j ^jjLUl L^Ia c,3>d? 5 Jl-slj ljI j^-JtlJI dLJG 

Ljl C^A-5e-A j*l J_3-~ ^>b L C— t ^}\_jl t uLi^ 

. bj»A^ LA d b **"11 LjibbjJI Jj-A ‘ A 1 at v*I a 

^ _^u-b cL^lLa^ ^3la dbvll jj) ^tl £c_ a^ La! 

LA-JLcLA^Ljb 5J3-^»^C_aJJ LLa3 lib L Ljl d ^ *b> > 3 J_C 

^j—- uoej dUi(jb c Jbl,,‘_s^cl>1 id>>1 a 

jwA-dJb LA4^>LseJI ^11 ^La ^vJLjjdaJI dLL» ^ JlielL-wb^ C bj^?bc. (J^J <j ulOcJ ^ j*Lc. 3 dj 

Ljli LA^LaJ^^ 3^LJI £C_A.i (OJLj C*-0- i“lJ<) a <<” 

LjlicbbbSfl 3 2 JLatH a ^a]l cqIIaI \ *) ✓vdLaJI ^bjJI 

lbbL?^fl 5 ^Aji_1a (j\ d-p- . 3 jRa T*) Ji^l laSjJI 

^jLaJIj^p^jLJI LaJ-jJ la-JLc. la. A LA^2 J 3^3 

. la-JLc la-j-)L^=>-a la 3^ jb^-J 








I A L_jl_jbjJi 


J3^lj^^dlli^3L^ JLIaJ (.1_da-jl aJ 

«dbb 5 ^Jl*_1a laJ). <^»tl 

bda-JtJ 3 A ljLa^JLjla tbliLoJi ,j-a (jLc^jJI 

LAX, a A^> LjLa^JLjLA J. CLA-Jj^a-JI LjlibjJb . (jia-JL-Jl 


AjJjJi 01^! Oljblj9 dJLkll (Ji) jbuAUJUilll 
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Ifiihh'ig jg»nll gfi JjjLaliJI 


ti/OjI Lddj i/v-vl^C-^l i^a ^jAjLSei\ ^ II ili>(M cia— i-^ 




dJUL> (J 3 ^ 4 d^ c jLn.dodJ 5 jlc (j-o i/JLqI^sJLq ljIjLjj ^ Jdd_di ^pj! rM ^ ^ 

LjIdddJ l jt dll3 3 Cjdjl /v aU> \ i/iE^txcA L_)ljdjJI 

:<J^-tl (J^cjua/ ^ 1 C . y/v-j—t^L-oSfl LjljLkjJI ^4 (Jw«L^ad]lj 
ti/uyxijJl l ^*11> j* ^ c <d Lc Ld>j^ Lj iA*^l3eJI LjL^o^JLxXi 

“Digital Elevation Model” (DEM) 0 * 

jljL-doLu/^flj I/V—pistil LjL-jLoJI £_« l < ^~~^ >> ^ 

j* jGd _ «d -G 3 . ^jdljd 5JL_C j^Jdd. _ ud <. JLxJ (J-C 

d! *-d> 33 t <3 ^ *tl l/v ^ 1 ^ 1 ^ 

dUG j*-! jddduL) ^aj dLcU 3 )^l lj(j\jG 

t g G—2^ C J ^OeJ Jl i$^ 3 —£ \ *-* cdL_jd_JI 

3 *^3 mi .t di j*dc (J> dj 

. ^LxjSfl idd^Aj ^GLd (Jwg^C Ljtjddl 




t/vdJLodlLjljddl^o^di^ c LdjLu/ljj^a^Lg^a 

l/w 1 A C- ^j—■* wjLuj^I c_SJ^)I 3A .^3 >^33^1 ^A,\ 

l ^^ (^dLdddlj(J>— dGdtJI J Lc . d ali=adl 

l/Jds + mj * J^l 4 -saU 03—^=d d—Jp- cl/w^jGjJI 

Ljidddl 1 ^dj (.(/v-cSIjGl^- D uLC-ldJ «/OL_^dJlj 

j^Udd) ^j^Lddl ^3 £, it 11 ^Jb I j &3 ^>[3 (3^ saJ <^dLc 

LjLGLoJI 3*\ddl_»3 C(GIS) G_-dljJdeJI LjL-A^lstil 

dJLl 3 ole- Jddo “DEM” ljLcUjj^J 

^ G_idol dJUjL^a Jl^>3_3 cdULJ! j_ 4 £^9_jJI 

^LLaJd! 3 i/v—JJh.)l A ^ a tt _)ljdcil d—-d 

cdt> Gtl j-do 3 cljI_jL*J 1 ^3—>1 _d>jSn 

ljLJL^-C JLslJ C (J 3 _u^3^ejl |dd ^_pj! . (3 ■^-dadiJ Lsl^J ( a IdseJ ^dll dd^JLsdl ( jjs JL_JJU 1 JI 3 

dLo^-Lat- U j^Udi (^3 Edj u\ J jd" ^ i—j d^dGl 


♦ d-st-dllj S^3J>3^» dajl^d- d_J JLsdJ ^ jdddu-3 ^ JJI idLo^-Lai-ll (j-4 jd-i * da “GIS i/v-^!jJk_9eJI 


eJ ^pildd^-LsdldLd cU^dldLJ!(j-aSjL-cd-JlseJ J_Lc.di_11% 

^ 33-^3 . iddddl d-JLstJ (j-a ^^dll di]3 ^LdtJ dLd^ddlJI (jj* 4jj. <»o>- V 2 J^C Jl >^3 . 

Ajt_J j^jljLMOU^^fl LjLluI^J * ld.^V 
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SUyJI otr^! oljbljg ^jlJI jIsluajuuiUI 





































UiljjLidl J .nai l 



jUuiwulll IiJUujJsj 








isu jx jly Mi'i iiiJJI Ljla nh i 




I jL*_jl cUjL^/ 1_ 


I 4 -L 9 f 

L<jJ-jJ c v/wj-i-vLail LjLa^JLstil^ LjlSliaJL) ^aJ J , (Optical) ~ J^r ^a^JI Ljlj^at c LLoi 

La La |j)3^ la^> <*\\ ( a ^3^} ~* At la*—<-« t ( 31 UJJ ^ l-olJLj ^IjJI j—j> <) 

Lux^JU ^Avrtl jljJl?cj 

. l* lt.l^X^.^ [a_x ll-£=aJLl^ a a ,^ 4 jJ| l !1 o- ljI a 1 L»~ a 4 1 0 a -Aa A J ^=-3 

jULj_9 c jLat-^JL^^fl 5j^»l ^j-a Q J *S' / ' (J)* ^LoeJ Lo S^Lc^ 

laxCj»jsl)I j^i A-^sLi^^l l_>L>LJL> ^ ^ **~ -* ' “' ypjt d jl£,LJlI ljLjLJI (_r a "‘' 3 c^—jL>Lcdl 

♦(ancillary data) 

^^Jlc( 3 jAalj^jJ J ijUsJ I JLa^ JLxJ^j-C jLs ljI OjL 5 eIJl^ 3 _^ 

laIa^JjJlI l A ^ *t^» ♦ tl LJjL^tt * I ^> Lit $ ,1 ^}t^4 LA^L^a J I LjLl. ^jy }| dLvi,l 

^r L*> <• < < \ 



S - 0 


(J& La La Ijj ^ LAcljpl u 
c /»l^ ,^tl ^JLc LA^a jJLLU 0) a—- waLJI 
t**a gii ♦ ,^ti j. ^1 ^L_jL<>j w £°> 

cLj^L^a^l la— d_34—LI la^—<-oJL)Ij 

c_>L>-Lcl>-VI >\ *<<t ^_a i£d ^ 

^ A^ "N it JLa_lll Ljli LA-j-*t 4-*Jt 

SjJj^ ^a £.1 jJlII c 

4_La i/t S^LCL-wjVI clLJjL^a^ 

c3 wLa 

(Jww^Util LA9C^» L^>sti la^-L^bJ^4 ^ t 4 ^1 LjLa^JLai-A 4j j^IL) ^j! ^LoeJ 0) 

5^JI LALLjI JL^J jLs&llI IL^rj c^OJr\.)l <-S3j L>^ LjL)L^>^I ( j__^aLal^ 

.LA-JkLsdl Djl^ 6 llJI^^)L*-a/VI ^ 1 C IjX«L-a I^_)G I 4 } (jl 4—^Jlj 


(J JljJlsbI] C$j) T^J 1 ljIj—jIL? J ^ acU^II jl m<j 

1 1 H J J l ♦ ■'. w > ■ - - ^AJ ‘ ^ ^ I 1 A < n . {n )l - 1 ' ■ iS^t l£ij c ^ C*.' 3 .'. ~*~ 3 

.(Jww^Util JljJL^bJ • 

.LA£-tj>^ (^ £ £ A * * 
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AjyJI igljjial oljlalj 9 ^juJI qj > jUluulXuiUI 






































isu jly .in mUl cjla nh i 



. i/vj^jl ^ -A • 

. laJ) tjrOI ^9 (_dL*_dl i/vLa^J- laajLLo * 
. iA-J-dj)jJI L/vl^l 3< wJ&lj-A • 

: Jutfbsil £|jji JUJlSJ \ J.0 


: 2 UJ£* 

C j-C gJjjl <jUt isajij-3eJI ^lljl (CLj 

dU ^3 UA— ^3 t/v ljI— 


1 (Jual^-atJI J-J AaeJliO A^»3 cl/> fl i/O3*01 iA^^-dj|3 ^djl 

. tA-j-cljjJI ■ aL-» *<l \Sfi t/u3ij-«3 c ^ 1-3 ^Jl jl dl fl >*tl ^ AJ JwtJ 3 c(J- t ^gdelJ 

^...^Itji Ljl^U^a^yi (Jw^C- (J3-* cLjLo^JLatXl dUL) (^JLc (J^u^jsJL] JoJlJLL) Jia-^J 


. A_*_3I 3 ^Jik h a) LjLo ^ JI JLA **$ 


♦ Jaj j^jjjtolLyVt I^U 


i/v-Jlx. 5^1 d 4a I 4 ] 0 » 

wtft *t ^Ij J^ _t 

C(J>-M^?LscI,l j ) » 0 > * t i 
♦ C-^l—xWSfl 5 2 J_atlLa jLj 


I c 1 Cr ^LoJLC^fl (J, ^—\ *J uJL-^ 3 AjtJ 

) c i/JL«L-U* LAJ| 333 \^J 4UXJS ^ \[y ^Jj [3 c LjL^O^JLatXl ^ *V >- 

oeJ . (J_ l/\ “* a<~> ^j-C ^ 1 ^ rt <0 dt_a 

4^1 j^l j-rcIL_^ulj l ^LsljIILq j_^ 3 y 4 j ciLJ JJ3 1-^3^3 c l ^^1^3 


4.1^-v.oJ ^IiJIj 3 cj_-waLstdll (JjZmJ ^JL^-I jJI {.A 4 Jc^=Sw 4 -j^ jl^ljJI U 

cjLai _ 3oLtx/^fl 5j^s»i (jj* (J^-Ajl— <,<, Jl oLo^JLadl 3 t^v— -^U^l illil_ «^JLx-o 

♦ lyvi^ t iaJLo-C (Jy J ^llJljJ C ^aJsJLo&II <<i ) 



:2jjM\u\jLJ\ 


. i/v * ri 


^A-Jl-oJ ljI jrl^ (^y _Lc d"l\J Jj) ^tl Ait 

Ai-Sflj dUi3 a 

ljGLjJI ^ 1c Sj—Lai ljIJ^-J tl]l jL^ILc^fl ^ 

l^ivJ (jl <■ - A llaiLi dU i 3 ct/vdJLoeJkl ^_<jjl (J_ 

(J>3<jj^j<) tl 0^3 i-dlj. ^ 3<7^<U Sj^j Lsfc^a 

:^Jl3Xl <lu ^JLc . j ^ *tl SjrA _ S(JM j>j Al— y •; ^ 

Djwj_y»J (j-9 4 J 3 c^ 3 —(J 3 —^ 3 - 5t - c 

daJI t**\l y/A ^ * Wl LjI 3 ^-*-^^ i/Oe-JL) dJi 3 <• <-3^31 



djyJI 0lyd.l Oljblj 9 ^JtjJI (yn jIsuaujujUI 
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iSJ (jx jlo .Vi'j Ml III ■■■■In ;;h'i 


u\ yA yj^S>\ yA ^ ^ |%_ILj ^Jl CfJ_1 Jl^3 


Jl 


»Vl9 ..bbja^J<J LaLapLji-a 

J^J^JL^aJI A^J-^ (J^- ljLa^JLsca ja^J C(VIR) £U3 al^creJI lIocJ i/vjl-u>VI ^1 JLsddalj 


^^1^11 i/\J <)W jJI (^3-Oeja^ C-)bLdJI lA^dj^C^ L-)La^-Laca ja^—3^1 aljJI i/v V** ^*<1 ^J^dc<.4ot-x4>VI LcJ—*J c LjbdjtJI 

LX I j Ijla4 tuuui^ I j l^>- ^Jb^i a[pl (jf^ j c c_j L.^ 3 ^c. l^j ^ji (j jgLl) ^a l^j 

<JI^L?Vl (jl claj>3^s} 1 ca3jda.lldJUb(3— ^ 1 c4aj ja i/os^ILj co^ ril~^-ll £^3- (_j\ j 

. ^Hl^lseJ (3l)AiJ Jj ^ A IL) 3 5>^La ^ 4_) ^A^lseJI 

jJ-UJ 3 JbMbdl,l YJ .0 

:2UJ^4 


j*\ 5-A c^j-^jj—*^13 ljIjL^XIj— cal »Vi ^11 ^aLbVL) t (J-M^l^ed 


^ 6 ! 


ljIjLJI ^ (JJb- ^3-^3 ^ylata. i/v-o-Lljl (j—^ ^3 ^ 

c Ij^a^o 4 a 1 c-oeJ (iiJa (J^a (.SjUiall Cjl—JLcV^^ LjLjjd? fltljL- JtoLjl d 0 j ^^3 cdlj do- 

julj jL> dlLajVI i/v-JLo^ci^Jvj o» v_ILadj dUa3.jal_ ulocJI ^X*t/*-*sja£jljl! ^jlJ ja^j^ ~•»- 

SaLc^ (.^Jj-uu (J>^abaJ LjU^ladl {SJLj <J^3 c( Lj^ 3-^ JaVl ^ 1C) * (J>^“> dj 

. (JA-» 3 _j <JX>- uj j Lo 

^J\ ^a^—j L<c« c (JJLssJI _>•3l__ xoLq (J.^->—^c_L) V (J^c^l^eli oi^ ^lt. i 

la- 3 JJLj^ a l^a >tLlaX^V!aicb(j^j ja^ c(J><?^tl^aj^V(jl^auo Jk)^ ^^ 
^pjljtJ ^>JI ^ls>mi caLld^lj ^jlj^JU JLxJ ( j^ jLac^-*Iu,)VI 3 ♦ c£>^^ (JJl^- j^bllsa^ LA_Jjrl)i 

Z^JcXS i/'-j^— laJi^_<ux^}I lj! a J-^-xwVla {j*~~^' ^cl <ha 

a a 1 ^—s.*i\\ 1 a \ a ^l_) cljjJI i/Vi -fc^ln a a Lap ^ ^ ^ a^._3 V * a-jpaJI c^l 1 s ^1 

»ciii tA-p-j-Ji ljI 3^al^|3 

(j- 3 JJI tLA-j^ljpl (J—(_£Uj^L> 3 ajLstj cjVLstA ^ (jjJLoLsJI ^ 7 >VI jljjl*JI jl_>^j 

c ^iLstil _>- (J^M^ldeXi ASe^g ^j^C- LjL- 4 ^JLac^ ^11 (/o>LseJ ^JL^aJ^ c(J^S (j_a (J'-^>- ^ ^oljai L-LaJ 

cfXllj j^s uLj j-stila ^ jjLstlJI cLlaliaV! 3 LaUi^Lili a^j^l 3 (J> ^ ^Ls^ll (J^c!L) (j-« I^ 1 A t j ^ ** *>• 

LjI^-LxxJI jj* i Cr ^^-O-LoVI 3 3 -^vJ^ LjV Jjlj* (Jj 1^. A X 1 1 C OJ JCcloL-j ^glie^QVI 

^L?lji ,5 ajj^j ^a ljL-^JLxX) ^j— «] i- . »jab ^cbl—^^3 ^ ^ ^ _ cljjJi Sa^>(^hLa v a— aj-sti,3 

>13! ^a Lj^jjjI l^Jw®cl_)Lc.^UlLA^l^&li :jliucP^u^jLsta >X* ^ ^«<^(J^aL_^-«^j- 4 ^alj*-a aa 
L^ajA^a ( j—^ 4 -jdjtJI j\aSj l,u_uj ^jJI lg»^geJLi ( lcal d^vtlt/oe-JLn^ cc—>l *** 


. i/v-jjLxxcjVI cj! JLC-Lu.d .1 JL^aal dUJ .^3 c X^oeiLstl, Jsa-jLa^cdll ^a Jlc^LuxJ ^^LtXl dUb JiaJlscJ 3 
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AjyJI isf/ial oljlalj9 ^jlUI (Jjj jLsluujuiUI 



































isu jly .in mUl cjla nh i 


$ Juu j* I ftlJ&LJ («uj tiU 




Ci/vJLLocJLI ^ ^L-rfO» 

(VIR) £,lj <j- 5 eJI CoeJiAl*— .^>^fi j 3 fiIL-a/lj JjlJ jLx 


_« JLJ JLxJI AH j—3^-j 

.a/VI Ljlj. ^ ^ *L_>-I ^ 


. (_L.a. lJ*s-tI L_)JL_3eJ ^L-ll L_j!Jt *H oL?eJ 0i/\^ ^ul L^J £.\y L * '**- * /* * /^Sfi ^jjf ^ A t 

4JLLstj Jjj) aJljLLoJ ^L-,0—c L0-3J9 1 ^--vltI ^ i/LcJ J^cll Ljl *,I d Llta 

JLcL -aacJ l A ^ cla^—-ujLJJ LjljljJjJI 31 rejl^ 

LJj^lj (jdl J^-j^Util JLJjLSeJ JL-atJ ^j-C jLs_ 


t (J^ajj^-L^aJ 
. 5 j\* ^—\ Us^j ljI 


k-SLJ^i ^a> 3 


LjUjla cLjlj_jLseJI J c i_sl_<L5e)l i_aj|jlaJ 

.yO^_5cjl (—*.j.a*<J Sjj. ^71,1^1 t3jUia)l LJ [3 

i^a -L*» a o j>- cJ3-^a)! rt «dl ^ * J ^ 

lajljLvX l 4<o j' iLJ^L^rv /M,l c_£i\ *LjL£=al (J ^-1 

J\a JuJjL^cj ^la (.^ 1 C^flj Sj>5 ^a]l <^Jia ^LseJ 

♦3j<) ^tl ^ Lse-^lj dUaj.&L? j j (j-A £j^- 

3j^Lu^a ~ ^ ^ ^a ^ Lc Jv-4-J_«JI ljULjJI 

( y^r 4ull 3 ^L_tl Cjr _jb ^ J^jij^JL^aJI 4 A,.^ (j—^ 

(jL-fi j 0 L^J ljLjLjJI ^LLa-cl 

^ ^ ; jr - ^ ^ LA<4j*i *<<tl )L-3L^wiJ 


j^ia3-Vl (J3JJI (3^— 


ljIO J^bJ ciU J^a^ t(J^J^JL^aJI 3^Lo I 4 J (JJLl9 t (j-c ^_jLsi_) ^pjl (Jwc^>Lstil LjIjLjJI Lot 

(J 3 JJI (3llaJ Ljl 4x<L^a>JLJ^fl (JJLu ^11 J^Jji^JL^aJI 3 aLa ^ ^3 (.^^JL^I jJI l d * ^ 4 ^a 

j^Jti]!L^ 4J -^V! 
uLum ‘t Wl (J> * 1 a J Jl ^^9—J 

,j-4 (J 3 ^a^ c^lj^_5tJI lIocJ 3 UaJ 


. Ij*^a^uaJ^iaJ^i t rt 1 > a^>^9 <-SL-<loL^al (J^d 
*1^! cloeJ i/v-SL-Ju^fl LjLa/L^a^Jtjl la^m 3 L/va>s»-*a 

Jt 

♦ ljLLJI . a->- 


J_cLajL-u/ L_J>J*i=a3 l >0. <: —^> 


Normalized Differential Vegetation 
coGLJ! Joe-^ I n( iex NDVI 

(^lt a ,wtl ljL-jLjJ! d)| 1** *>■ 


‘\1 3 aLj) <s~i\\ ljI 


.^-o-LJkltajj. UHaU> jIjjljLjLjJI 1 AJ 9 -J. 

j^laJ LAJjjjil (J—. 4 - ^ tssdla 


xj 3a 1^1 la * ^<< 4iHjji ^3-11 
<—4—SeJ - a -% /?N1 

cljIjLlJLI! * a 




djyJI Oljblj 9 ^JtjJI (yn jLsluajuujUI 
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^ 2 J JX jl 9 ilM ill-LII CjlQjjh'j 



uli _4-saH ^L^l—u> jr b-»-bl 4J5 Jb 

C3— o 6°* t CLA-xfl *2aJI 

jr J>J ^ j II n. t ^ lL_ it—bLbJI iA 1 i/v-^b- 

(^IjwO-seJi “*•" 1 .* ■» ,7,^/1 \ j jj 11 j (_ a _jljJI ^ 

O3HL) £.lj_g^cJI C*_5eJ la * /TiSfl Ljl ^l^a^Jtjl j. ^Ib_) 

(j^Jbj .) t/o^JL^uJI ljIjLjJI t 

I4] (jj ^ IaSLscJI ^^cljll UjJ-jJ c^^i—u> 

. v aJlJls LjLo/L^a^jLjl 


LjLJb^Ajo-i _rt3 j^a^l 


>liLJ bb=» 


I 4 J (J>J! ^ c (JJLseJI (J_3-1b(J> j^Lsttll 

DJj. 41^ *\.l LI t -L> 3-4 ^ ^.lo rW^ > L-S^-wJ C bwO>- (_)> ^-~> L/V j 1 

(jl^ *.>■ * ljIjLca) l cb jl^ I Si 0) .l^jJsa-oeJ 1 a *j" J rj^—^'s 1 * ,,, o\ 

SjjwbalLlI (j^HbXl b—JbscJ ( ^a ’j ^—^&IJ Ajl£ t (GPS ^_IIjiJI bJbseJ j*L_ib_>) Sb^^ £jl>il ^b-J 

♦ Sj>3 4^a]l LjLjjlb^-^f i/O-uubJlj 4_S_3^_d oLjlj^l ^J-3L-A ^_Jj-L> ^j-C. CLA^J-^oJ 


uLdlal* 

ciUbL^a^ c ua_JLc. Lblb lj^-*s> L—»ILabj cl&* yv^blj^q ^ -^aUll (j^LLLa la—Sjji-a 

3 A A d a LjL^XjtXl (J> * 'vt j bbl ^JuoI^jiJ! Jb4 U 5 i ^ c (-3LL?Sfl bX&ILo j^J^^XvJI ^_Lc 3jJ _kll 

(Jj ^3 d< la 1 ^-^=> 5 -’ ^ 3 ^ Jj ^a]l^ tLULJl J LabJ-SL^ (J_«Lc,^Jb ^ >Sj_oJJ 

(Jt^aL^Xi(^s^A3bjtfjVcilib(jL_3(I 4 L?Lilliij-«* ^<1 b-stj lJ^X^^ 1 5j ^-Lbo 1 « 

. (^J |3 ^ ^ <• 3 -^*-^^ i/JL^J-4 i/V-boi_4 Ljli^t LAJ^ IXa A (Jj ^ 4 JjJ 4^g]l (jl^ ^lt. 1 ^ .jlj.^b>^l^ 


cbjLiL>- ^LlJ ^)|jXi Aj j*g).4-J (5bjl (J^-3»JI (J^eJ b-3LJ (J-C. jl^ ,t/r ^Lc. 

♦laJ>jIL> i/olbc ^LoeJ 3^^ ^11 Jl^L^ AJL^aJ^ 


:ubU)IY.O 

♦ 


C C^lbJLllj33J^y4a (.LA <0. * dtl bjt^Xt JL^tcjljLiJI jbLstJ 

jLfci LAJjl^a LaL& !j>^b LjljLaJI C^JkJL) 1 A ^ . (31)3^3 c - A ♦! Ljlj^^aJkl ^jba-3LJ^ 

Ljl^G <? 1*>- 1 c ^jbjSn(^^^ 1 C(J^J>j-^aJI 

JLllL)3 C LjljLbJI ^I^ji jj-o ^be_b? b JLC l^J ^ab&JI 4^-J ^ 1 C 5»J\LaXl LA-jjl^b^Vl ljIjL*JIs . la-jjUI 
♦i/w *Gtl LjLj^^a^JJ ^l^Jl ^ Ipl l tt/ULLoeXl Gl jl^OeJI ^j a b_Jb_*_0 IbL^a^^uo j^J w ^ 

*3 1 A ) LA Ai^i XA.W L-jl^. ^‘1 yObuJ /* 1 bd-llj 3 bb ^ A l^J _)L__)L»Ji ^3—^1 1 i3A^a> .wtl ^a. a! 

dUjj l<-3AjL*ji la^IjI lajj^moJi la^-^i ji 

. JLj^- ^TeJ ^ 1 C LjjLscJ 14)>(Jl 1^I dL)jL^= J loIjLXII la9c^3 5-^ LAJtblbX LblbijkJI la^Ij^Q 
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AjyJI 19I3&I oljlalj9 ysuJ\ Qn jUluulXuiUI 































isu jly .in mUl cjla nh i 





ljI_jLsl1I iGL-Jc-LLo o» Q3J) * J ^_* 3 ^Lcj^JLJ) 

(jl_3dLJ jJ^H *<< ) ljLjUJI j- . *i3.x \hA 

C-jl—^ j ^ J 5 _^SeJJ LjL_jL*JI £-_La3 

ljIjUJI c c3l to i ^.Lc ud^j ^ ^_ j jG 

U>1 A ~*-\\ 0) *tl^ 1 ■OL^JI (£ J. ll ^ JLc. J^L-jlG 4, ) 

A aU> ^ 3 CLA—J'jrl^ (^J 1 Cr 

l_> 1—aL^^—A^H X '**-' ^ A dl 1 c_* ^**-^J^J .X_4^J1 
LjL-jLatJI ^1. u\ v'—£3 ) 3 l)‘ 
b»J 4 ,>»tt ^--^ 3 L A tl (3LUj 1 £. _& <jl__5t4 ^_& 

4jt L-iL^o-Vl ^ to <n ^9—^ (jGJI Ljl^a)—Ul ^ 1c Lj^—SeJ t LjLjLsJI ^ 1c t^LlsdJ 3jL-jljGil 

♦ j.a.-~ < <<j (ji jj ^ LjL-ajjLolJ dLJb <jb u\ j jj 3 ^ JLcj .a j >[ j 3g.L_<i^»j_fL^»l (jj ^~~ v 4 

jUss-GuSH lacJj^) 5^1 —£•1 4 >! ^jjh J^aLUl u TrJ 

cfJJ3 <d-o- c l^Jw® L_)Llo-SfI Jo-1 <jJI 

3^tjjJI ( ji?3-stJ 4^0- Ju_a_jl ^jdJ ^-Lc L_jl_di-Sfl jGI^3 

. A ^ <uGI A JL*_lll 3 

:4julu uJoub 4jjbu jjii 4 jLmI ^Jdl J£aU)l Ul 

. l/v-jjlj-4J*JI LA^JLl}l^i c (jGjJtJ LjbLaJI LaJIjI • 

. lGUlssJI • 

. gJj.Tr ^rott LA>-J • 

. Dbll (jl Jl3^ • 

. (^jlj^Sfcjl • 

(J* 1 * ^J—2>-Sf ! L/> J* ^ J* *totl J ^ ^^1 

(J) WljLi.1 1 ^ j! ^ Wb-4 

Ljb-1_ uu-a I4J 3j4ail LjbbkJI ^p_LaJL) ^jUI (.t/v-blj*! 

i o J-Jb iJ^olj (.$3^,j ^~ 3 l^J 

3j^ ^yjbib ^ (.JA * ^~3 (j>^--> d-) ^C-ljjjj 

dLJG J^LsLI _o/l ^_1 j ^ 1>- L^lJljl ji ljLjLsJI 

(j <<<*11 _Llj-x_jl—ilc(—>l_i^jL^JJ dJUG d jL_3t3 

J|j ^Trtb A^L^GaI A4<J cJ jjb»tl ^ j\\ ^.Lc LjLaIaJI 

ibJJkJILjbLaJIgLGVd?Ltd]ldD3 jlUu^JUI j!j-d>Sfla. .to2,^gJJ l*JI 
t (J^Jj^aJI Ju_~u^=~> ^jIj jld (j-o jdc^=aJI 4_Lc ^JLLj LjbbLlI (3>>" t ^iO jl 3 (.lAd lxTeli g-Lp-Sfi 

. (C^jlj^ei^ i/v-o-b-jJI C-J^ '^»tl 3 ja 113 ^bjG 



djyJI <<j)ljJiiil oljlalj9 ^JLkll (Jjj jLsluajuujUI 
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juli jx jly iii'i iiiJJI Ljla nh i 


A i\jb <. l^JLc jg>L^geJJ LjljljkJI ^Ce^9 i/ulSIj^o ^-JaaJlj 

^<« ^,1 ri ^>-1 ^ cla^. 1^-1 *<<tl 1 Mangrove ^L?r— .^<1 

(jj* ^aJI (J X ‘ i ILlIIj^ c(^vi» A ' ^ ^ ^ ~^ J dUS (J>^a lA^jkaJLa 

. ^LjLU. 1 dUb Ljl^45tll 

( JjU ^C. ^Lx-^-ICLuu 3 1 ^ J^-<-<.<.«J ^oJI LjIjULII D rt A yv^-Ls'eU ^ i/v-JLljtli L-)l A ^ *tr*> <ttl 

^ ljIjLslII i/v-^s'j^a ^L\A ^'vtl ljL_)L^=J! ^jJLc i/vla^l Jcjl^ t >fl. 1 ^ lt^ 1 ^ a l!>1 _ jLatJl i/v a a li 

3 Lodi cla^JL>'L_4aJI ^L?Llli yoLoo- ^ _«L*_U 3 1 1&** ^!jp 3 d cJ 

. ^j«£*-Sn i/v^L^Ji < > to l^..* 1 

L^jIjLc (j-c. LjLo^JLatXl (j-4 dlLUj *^f ca-caLJI (J 3 jJI LjLIjlO u^-tLdi ^^LsJLX]! jlc.L_^j 

^U! J-JXseJ^ /■ 1 L> 4 \i £ ^ \ -VAj. ♦ a A .ljI_jL*JI - -yaJu i 3 3jid ^ 1 c 

(3 0 ^~~*i *i Jt -3 JoeJ^ iLjIjIJiJIun )ij|^^)Lsa ^La^t/vLa <£<jl un^Ij^^ cLjLLiJI dL—J j ^_~40eJ 

dJUb JjtJ ^1 XSC^^ji |3 m«— 3^ c jdLlJI (^^Lt JJ~A 1 C- *—jl^-iwulo 1^1 (,L_>IjL*J 

:UbUJI^JUUj^ 

J tcLLjLaJI (J^alj cLjIjLsJI gJjjl JlJJOeJ^^A a-j-Lv-JI LjLdaJiJ caljL-fcSn 

* ^ ri H uO^-odl L^^eJI 

:2j)bwJI j^lj^tl (t 

Jjl^l fjljl lijLuA j iijl^BjH« ^sJI 

. lLLjIjiJI uJljl ^L?Ll« xjj^bj • 
. ^L?LLo JljJlscJ • 

. uO^-OeJi /> t *r ^-v ti J- V 1 ^ \ • 

. uvJlLLsJJ ljIjLjJI ^ij^JLZi • 

: ^ yL yJ t (T 

.ubUlt j j 4,.4A£a ^yJl ^!y^sJl 4j^m uUalyJt (M^j 

.obUJUIj! • 
. ljGLjJI ^1^1 • 

.obUJI 
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cLyJI ^Ipiil oljblj 9 ajtxll ^AjbuluwUI 















isu |j£ jio ■■ill! eiLuibj 


: uLUll 2 U! 3 ! JjJm \JjO 


(3 4; "jLc • I^Jlc. a *■ ■ a 1 ^ • a cjL-jljtJI 1 ^ j 1 

J^A «LO ( ^ ' 11 ^ujLx> ^aJI jl^ll J <jU~jJlj uw^*Trtljl (J^) olj>til dd®l3 tLojIJ^i 

Lc^ai^Jl coLold l a *o 3 ^ 0 U 3 JUI lOj_ 4 2 l ^ ^ tcbloL*JI 3j^_■* |/V^_^uJ 


. i/v-fcfiljJJL^a^-a/VI (J3 J-JI 3 iLLdj^J J.LoUI j_« ^_lbLa-o LjlJ^Lbtj jJLjjfc £_jL^=a 

^ J L^-rt ctA__dj)^JJ 1^1 1 ^ ^' <jj\^ 1.0 L_)l—jljtJI i/viljl ^ a, A CIA-O^ * ^I^fl (_y ^3 

w ^» "j]t l^^j) 1/v ^ d QAJ) cbloLiJI (j—A 3idlo-l _*.u-/Q 3jl_ccbt] 

tjji (3 ^ i^3 * ^ l .,* ri JD^I^ c(( 3 —^ ■O 3 -Qe.ll 1 ^ Jjr < 9)^3 C(^ jLi> cdJd LO^ 1 > 

LOOjOejJI LJ jl LjLL*JI 3jL^bt3 (.Sj^Juo JLjLuJI dbl^==> ‘•0^3 _*= a 3t]l 4o~J ^Ji^j, a ^tCrJ^Aj J\oLk 

5Lot]I<.d)L*-ajSn jjL^a^ i/o-^Aii ^JLc^jloe^<^3j, ^U>tl ^ t ^ojfl]l 

♦ ^-)l jJI gA d~ ^aVI^3 LA^jjj*]! la^o-LoI dU J-^a^3 ilOj-dJI dL»j9^3 

^“Mangrove” 3 

l^liljl j£o cjU^t LjL^a-a ^^-ooeJ <j>JI 
LA-OjO^i > lj-3Q-ll ^_^«3-JI (3-0-1 ^J—* 
>%L-» \ L&j*l* jj |£o ^ I yv-olll ^Lo-^il 

(jL-S dJUJJ j a «< jrv.it j 0U3JLI 

flbjJ ^jfcjloc—JwSf I dLb t/oe^o ^_atjLbs 

J^LJI ^9 i/v-Jo-Lu^ll (^Li! yoLjotl 
dU> 1 Ji jLuOeJ 



ljLoLlII 3ji_*<,o- (ji 

"• (_J t C (^-Otll (jjj. 

3j^vLill ljLL»JIb . lyLi-oJI^ 3>j\ 4 ill 1 ^^]^]) ^ t_dc^=sd]l ^ 1 c _^=o& 1 j(^jlJI^ < >< joj^fl 

3Ljlo»l aaO J^Lc«L) ^ ^** /y ‘ ^ 1 ^ Ljljl^-Otll^ LjLLJI £3^3! ‘ ^ QJ ^o-Ot-J 

. i _^-o&]l J^JLL> ^]l ^ ^ 3 .- 314 JL 9 

♦ l djj 3 ^Lcl dU j .^“*3 cLjLLiJI laIIjI jLlobl ^jl a 3 3 -^*- 4 j-stj jLa^doL^^fI ^j) ^ jl3 

?Juu ^IJl V umI fUJ lju 

J 3 -^]U . cdLUJI JvJljl 1 ^-—\ ^toQ Jo JOe_)_3 3^A- 5 dLl 3’jdb=3 cdU! c J-StJ ( j^ jLs»-dodu^fl JodduO 
^O L-^O- ci/v * 11 (-j, 1 ^ It L_ilIj^JdJI JO Jwtd ^ JJu _0 yvO-Ldt^a ^/dJj (olljr\,5 ^ 1 ^ i/vloO^JJki 

^ 1 ^ |9j& > ^jLc9^3 JoJlsc-J dL J 3) (ol^J—(3^*^ ■ b> a + \ I j^^o]I t^-OjLdo 



cu^l^ly^l oljlalj9 ^jlUI (jn jLsLUAJuuilll 
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juli jx jly Mi'i iiiJJI Ljla nh i 


A jr ‘ )J^Uall lAilJLcSs* L->IjLJI Lai . c_)L)IjlJI l<% 4 1 A ^ 
tLLJU-c GJL> laajLiI l^ljdd^ul j aj / ^ ^4 *XjjI ^IjJI jj ( ,^ 1 a & dLo^JL*-* 

^.U»* t j^W JI3 jJIj,°>. ljIjL*JIG—c-Ijj 5^Lcl LjLJLa a >^l SjljJl^^j^I(J>-» l dlljcA AjiiiA-Jljl 

idjl > I 31 La a^$Ij «1 c XstJ jLadLda<^f I ^ j3dda_J cLliLjLxJI a)IjI cjLJLa-C 

. ^ r i (jajI^JLII dJUG j-dG Ljt^ajJLlI 

L<jJ-jj ciGU ^ II (J^ III i/uJL^^-d 3 lauaJUI^jJIo^j^I 
^JUI ^Ls>Ll<jJL1 jjlj jLat-dJLa/^fi 3^1 oi^ f'Lc (J> ^-—\ l4.o&^ej <J>]I (j^L?Ll*JJ 

I 31 aJi^L? di\j^ dJ ljIjLslJLI ^J^jlill J^£- ^La-dJI (ji f k £>■ CI4] i—* * ^a]l <j a 

. JGLu^JI dJUG jl>^j 

r^^luUkla 

^.Lc _5^\LaJj LLGUJI jL^.oej I ^ 1 c cdj^>4 JUI L1>1 ^JjjJI (Jd* _ a^ 1L*JI A-a3lj.il GjIj^Luj. 

U (J>jl3jL ^ ^1 jGddJ ^JJ^jdall U^ 0 c j-*d- 

(jj)^oij c5WLwaj^>L) I j-a^I Itvi J dUJl^a . 4da 5 JLJJL>- JLo4 ^L-Ij^J 

^1 L» a A ,‘^tij^l ^j— ^aLal JlJ JlscJ l_> ^ lL->tl <jL^a l3l L^a ^ 1C £,Ld dJL)3^ : Gt^» *3 a-— JLc. ljI3 

Ljl 3j>j <^>tl j*l JddL-a/l ( j-^=w4J c^udJLlieja lGLL^^Ij Ij^ _u=> ^LotJ ^JvJI Ljl_il-oJsadll ^ J . ^L_3AJ 1 

j^Xrdd—udS ty\3uOI ( )l -■^ti Lai cA_JLc LLd caJ^I ri \J ^ ■ A ^ jJI ^jL_^uSfl XjXsedl i/uGGiJI (.a—S^aJI 

- Ljl^LadJI la^IjJL 


:Wsd\t\^\ JJJM Y.Y .0 


:4^JUU 


^.Lc L>Ld_5ejlj G A*I^t,l Ljl ^'vtl ,j-« (Jb^aJ _G? J. a Jb c LjGLjJI J cGLjUJI ^ 4 

I^JLj lGL)L*JI ^ 3 _) JLJ JLStJ * -^1 3 ^» (j-a DjG^J La <J^-I ,j-a LjGljkJlj t/v^od^ll LjldJI dU>X^a J| cLjGLiJI 
. Ia-LjS^ (Jw^liG Jl ^Loej 34 ^ LjGLJI ^l^jl JLJjLseJ Lai t J_^ulj ^Laj ^^Jlc 

S Juu jU^^I ^laiuMl («UJ liU 

dJUb 6! J*>~ C^UUJI ^l^—jl J—J J-3ed! -a/ ^ ^ jLa_^odu^fl 

Co uLjJJLIII (3j_U]Ij td—i^JI (j-a J^dL^aJI dLL^II 3 IA ^ 1 ^ A Jl IA J>3 - i^jr ^ ^1 4 J 3 

L) 3 ^a»J cd-cseJ (i/\_Ga_d_stda^1 .. 3 ^ a a_JLc a3^) a ^ ^ ljLGL^JI jG^-J 4_)l 

^ 1C J J J^eJ 3 * dUjL^a ^Uljt 1 Jell ^tL> * tl ^ 1 ^ & ca— dJLdtll Gjl d^-dadii 0 

J 3 ^\\ LgJdJ cA-J^^&ll J3-^a)l ji <J&Lds?Sn 5 2 J_adLc J 3 _^a]l j»-l Jodd^uL) <ji <J- 

. cGLd? I 5 ^JL ^tl^l^l ^Ij^dl ^1 jddL-a/lj I 4 LU 1 JI *J ^ 3j 

LjLa^JLtXl a <5«Ia_)i ^ l L^U;: ^<1 a) JUI cjLa^JLat-^JL l a^-SL^^LjJ><) ^tl dLJL» ^ 



. jA-^al lj^LJUsG ^ L^da S^Lddu/^D dJL)3 ^ <.(GIS) a-^IjJLsbJI 


1^1 djyJI ^lydil Oljlalj 9 ssuJ\ (jn jLsluulXuiIII 





























isu jly .in mUl cjla nh i 


1 C ^LA A dl^ wA-oL^^-4 a_3^ J\ _3^_> ^ * ^~~~ v A ^ CIA ^ iLlJI a ^Jldallj}^ 1__/1S 

A ^ d ^Gtl LjL-A^JLxIJ liiUb j*l Jor*I ^)l A J Jf * A—JL^ (A_JJrlA^-J^IjJi a—S dl) A*C-G Ljl—o/l^ fltl 

(.^L^e—1»* *'.‘. I LjljL^t m d dUtaL^S^ <.A^2-LotiJ LjL)LJI ^ lg) , a^ ^■Jail a A .pad I X J X^d . a /i^Q.ltl 

. ii"ti Ujijj V tClLlliJl) oj^Mja Ipi t * ^-— 

:&^luUk*« 

^ 1C- ^ Vt->~ djo-l <-J^ Hall pi^ I 3ts c Lfcjjl>?"l ^ A-djdl ^ 1 C uLoJolJ Ljl aIL adI 

< ilib^Lo- I .-XjA^e-O ^Lfc d 'uLo/1 ^ l^.S>- j^l J-Se-^uL) aL*> a>L^ a * s |^JIcA-*-£-*-A a flG * 4 

X?UilLll ^ (a 4 A dad I Ljl ,j[ y ~St\ ^\ J3 \ 3 V°>1~ ^~~~ N ) A-^S-Lotll l31_jL*JI ^J^jl i^_y\ J 

t'd t dl^^t, A d ^ dtl LjlIj^Jtdl a£^-*_A a fl Li *> A A-^j Ljlljrl.3 A dG *t,l ( j^Js_ll Jj 

.oULdl 

jl* (loLo/l 3^1 cA— dLc a3 jj ^LjoeJ LjGLJI ^I^__jIj a-0>13c]I (J> ^<dfl~tl A^j-Stl^ 

. c_3ldo^n 3 ^ jlxILq 


cobLJI i/u^LL^» a£jj*-a JlC- 1—^uJ c ^ —(^Q eA (J>^-^>> AjJ^-^dl ^ 1C- 3j J kJI <jl 1 

3^J-*JLo ljIjLjJ dLLdl L^JJL< cj*l C. (Jj^a 3 ‘ cji'V /r>VI 

. a^ju L^jj^Ls^ Co<u 3^i 3 


r^ljjdlj^Ui JjiM T.Y.0 


^< < ^ S % a fi ) (jj S i ' * a <n \ \ C—c LjIjUlII ^ L^jl D ^Lc^l a * i <4 ^ ot_) 

^JAJ! 3 Lodi L=r ic lj«Lao- (J> ^ ^ i jJlS c Lbjl—iloL)l a-^j wd ljrL> i ^j^aJ ^ * aJJtX)I A^-)l JLaJI ^1I^Jj 

^.Lc 3jl=L^Jl] ljLo^JLaJLI J^l^ 4-OeJ * 4-jLlo-^fl (jl Jl 3^ ^11 l A cA^-^a^dl (3L?Uilj 

. bXjtj ljLLsJI i^, * a <3*1^ jLloo! 


^ JAJ j^jijtoiLyVt ^IJL^LiiI i^U I^U 

ljLUJI j a * 3 ^Lc[$ c^_)ljodl Jj_« (J> ^ a—xjLLq ^ jlJ ^ C-^Lat //<VI JotH_ luJ 

l-. ^ J (JL-II 5 J_-ol-JI (J) WLui] (Jj) ^5-L c^^AlsaIL_^ul 3l^l <i ^»^(.X3e-*— au-Jj) .L_&J-stJ 

. ^_>ljodl jL-/!*Jo' a *^Ij^j a ■fcJotXl 1 A aI^> it I j ^Lol a j ^UL ca—jJ-aJ«j2-cII (3jr L»tl 4 i_^j 

ju jlseI) UaI jl^^uI 0 ^=^ ( N O A A AVHRR, GOES) _J A-o?lidl jLa_iloL-u^fl 3^! 

JlS aJ^ r ^11 4 |jr Jt AILaaaII 6! .^jljr ^dl^)Lt JIoLujI ^_LC- L-^JjJ-d cli 13^ aL*I ^<U ^_)Ij«^1I 

(JAJ AJjLdll pSLs LsJj-C J . j^^ALdl jl cjL^iall^i c(3->ljodl jLC^l^alll (jl^-jJIj^-^alJI ^j-C l ^jj J 
. (jtIj^jJI jl_<lJL)l dIocj!^ a-C.j» (j-C. lOL a^JL jla ^Io caJLuJL^^a dJIjLa ^jUI ^L^LJlI^ a3jtI^&1I (^WLJlI 



djyJI Oljblj 9 ^JtjJI jUluajuwUI 
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iSJ (jx jlo .Vi'j Ml III ■■■■In ;;h'i 


t4_La ..V (1^ —• t j ^ 5 }! JLc l ^u-i lL* La^Jui^a ^Li Jk jUt. jLi^n ijj 

. g.1^7 )\ J-3LJ 3jj. ^*lU ^IdljJLl (j-^Oej i/OLjilLo^ L/Oe^L^S>X ■ *>*! 11 jl 

3v-xjlli LjJcaJ 3v rt l~4ra Jutj Ljl^JLa/ 3 JlC^ jl Jb9 ^JLc^aJ l >4 

. i/oliaJlJ dULJ 


: 3,>daTJt uLdkla 

<_Ji^La (^v)i * j ^ ni 1 \ ^ ^ ^aLua i/v-3^lj»reJI t ^jr ^ LjljLj^Ji 

(^-IjwO-SeJI C a I ■.* ♦ .T.'SfI A sj LA-^?l3eJI Ljl—jLoJI 1 U/' ^jl3 


♦ {j, A LajI /y ‘ ^ 4 Q Lallll lAJtjLll ia A C^ A J * ^—S 

L^JLcJ oULJIJ h—c 3 'l^—o/^JLa J|i y/v-JLc. 3v3^ ( .»IL>~ i lasljLLo 

<■ - - ILalLj V AJL^aJ^ c 3 oL?e-* (J^^faoLl ctA-JLc laCj uj^ oULJI 1 frl J 

. ia-j 3L=» i/vLa-i-u^Jlil la 3 jJls 3 v3^ 

:U>^]|^I T.0 

1 <J ^ 4 

(/V J* L-)l A A ^3^vjl^ 1 .^ 0 —it t l 

&dt tiLJ3j 

Jl (JLJI Jv^Uj-Ji]! l3L_Ju^JI 
LJL3 ^ . i/\ a 4f->y$\ 3j ft* a tl *j ^ * 

i-31 *a^—vI iAt\ I 4 J 3 ^—\ I 4 ] jL.t<-J La 

^ «t 4 ^ ^ ^ ^ill _ Jj 

csjjj. W ■/»■ ^ ^ ^ 1 ,;d^ 

c^_^J ob-4-U 3 > ^-cJtJkl < t AAO) 

(J^La/^J JLiJI J J^3rt ^ d *tl 

j» 2 ~lseU Lai (.CA 3l^3eXlLJ^L^1^IJ^(J<. d,ltl 

l/v-j—a/La/^fl LjL)^_^=d,l j—3^_i ia h l.x'Sell 

c iabH^JI ^ Lj^ ^-\^r ^ t << s ^LJI L_)LcL<«jkJ 

3 ^ 43 *^i -3 c<—^_jJL 



. 3v A JLJ JUlJI ^Jl3 


CLA-M^)*^^ LjljL^^J^I^ '. <^—>\ Ij^J! : *1a * \j\ l 1 ^* J L—O-^J^-Ot]! a j 4 

. LA-a/^LcJL) laL> * \^I.I laj* ■> d ^-oeJI ljLuIjJlU ljLo^JLxX) l1LLL3 ^ 

J^xJ (j^ jLa-^loL-u^fl j^l Jl3^Llx/Ll3 C'Li 4°> ^ 1C Sj^^uLa J^*£r lA-o-^J^-otll LjL-u!jjJ! o' Lo-^2 

LA«OJ 
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cLyJI ^lyiil oljblj 9 null ^AjbuluwUI 






































isu jly .in mUl cjla nh i 


l £ I^ i J} _ >■ LjL-A^JLlIJ (j^^L4r*I 5) ^ JLJ j. ^ ^ m do Lo^I ^ JlsdL 


-■a 1 a a ljU^JL*-JL 1 ^L*a-a^114^1 j^eiLaJL»S.aLc^^j^aJ^ cl&3l a t^~*3 
ljI ^ 1 c. ^,lj_) l(j* ij^ dLa^JL*-* i_sL^W^I 5 ^JuLLa ljLjLoJI <j| doo- 

J lLLs^JLj*-* (jr&J cldb^_^ J^a J ^'jJI Lai .^L—vJi-daJI 

/j-C ybLcSJ} (3-j^£>Ldj ^ 1C- ^JLlIIj J dL^JL*-* £-a (J^al^adJL l^jal JlicILuJ illc 1 

♦ UK S ^ ^L*> Ml 

c Lo-^i^_OeJJ 5j—duLJj ljI g \ *L>~tl >W> rt 4 ^ j3dL^uxJ J-stJ jLa_dodu^fl 

. , J tAxSijoa^ c ( j-JJLatILlI ^WLJk t/Jba^il (3jia]l JLJJtsell) Uiaj! 


:^QI J^bMiJ Juu uliiuhTtt 

. ,-•> ^, ,/ti l_jLx-uj ijrLU Jsajijd- * 

. ^J)ic^ll JsajijJtll • 

. ^ A ^tl Jsajlj^eJI • 

. laJ^-3&^]I ^ la^JLajJI ^L^LJL^ 1 ^ ■ *~~~^ ~ • 

. O^Lstil chld^Vld • 
. Ljlj^Jj.^a^JJL^ll t 41 ,i\ • 

. la-LooJI L^-^J^-o&ll * 

. jUaa-Vl ^j^aLal JLJjLscJ • 

\Jaj*i\ QmlAw j^JjLoj Jbtbu j 4 »d»aa^Jt ^-T _0 

: 2Uj£« 

^4_i3 ciLLdotiJ jllaa-VI JljJl^cJ^ (J^L*_U c^t—doL^al La Lb (—oJL i/oJl^a-^ll Lo-^J^-oeJI 

UJ^a ^J\]l ^ Sj. a tl la ^-—\ys~ ^a (J^aLtlvjl ^1*1 h a $-& t/v^JLo&ll LjLL^^aJvJI^ LjL-c^aJrl)l 

j! L» a s (Jw^JoeJ ^Ul ^ kUI 4-J J-5eJ (jJLl3 ^ JlSelL-tJ ^JLeil (J^^a—^JI 

Sj. fti a tl (_L^a iloviI i^Ju*^) C (j-is'J^D ^^JLi-^JI Ljl d *L>tl J-JwLseJ ^J^L> ^j-C cL-^J jl C 

LjLjLfl^JI ^ J^r^> O 9 ^ i/v jr * ^al ^ ^ 4 ^ 1 C- ^L-al . a />L» it I C^l 1 ^ 

oljL^VI J Jj^jJI (JjLa c l^Jc^al -LJAreJ ^ la— a/lj jii liLL ^Jbl—^.<.«J^ 

dUb (^ 1C ^LJI uJoeJ \^ rt J ljLcJU- salll (j-^aLi' dU J.^a c^jl^a^UI d?l—djJI^ LA-j-d>J^^ 

♦ LL^3*^^ >^Ldj L^j a^m>- ^^Ld! 



djyJI oljlalj9 ^JLkll (Jjj jLsluajuujUI 
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2 lsu jx jly Mi'i mJJI cjla nh i 



$ Juu («uj tiU 

3 f==aw<»J la ^La |^uj 

LA <3a t '^33 tr^l * A « |Q. <t J l B> )l 

cca ^ ^ L^jl , 5 J* * ^a 

lA-LaL ,.tJI J-slJ 

(JA—l ^ jl ^L.a— c (3 WLLoJQ 

_*a^a (j_a Ljl_a^JLat-4 ^1 > Jl Tr~ ^«lj 

^^-Lsell] cljL^JLaJl! Cliljc^jl^ 

j-o&ll LjLa^jjti .1 (JLLa coULJI 

Lfeji^cp (JvH Ljl 4 ^JLslJJ (J^La iSj-ij3J) la d-Llic^a LJ L-^JLa>-^ j»3 3 J -LxJ ^j-C- jljL. —JULojVI JtJ 

^La ^Jl Jw^Ulj LA^taeil LjLa^JLjtXl ifUL) laJ)LLa L ( j-£ajSfl ^La— a/ ^jux^UiaJ 3 I ^IjJI Sj—£>•! 

Jsajljrl)! ^J^L? 3 _C LjLa^JLatll^ ljIjLj^JI _a_J ^tULI ^>1 c^j^a-VI vA_-o-^J^-otll uiL_4^JL*JLlj 

4j >33^ (3-3>L^ (j-C J^__ 3e-^a]l (j-a £ 3 ^ /^=SwOJ rJHU <fc _ T JLa_3 . ^a—iL^aieJI 

. ^ ^ .t A .t *~—'3 ~y ^ ^v-JLc- la^ca<<-^>L lJLa la^LI^ 33^3 L^l 3^-**-* J^3 3 claJ^I^IjJI 

la—JJijJI Lji^ 3 ^i>—OjJ> Jr ^ A ~ 4 

l^J la-*s>Ls«JI 3g,l— t-S^J_L? (jl—^ <lla_ 

L 3 I 3 JJI ciLJJ l ^»3 ^ i (°- ^ 3 ^ aj 

LA * J* *W L .» Lb^Lj-i^'l .v J ^L-JLJ^'ij 

* o jj -±^ 3 <jiajSn 



:&^\uLUa+> 

Ljl * J> 3 ^aJl]l J_4^>J c_^ji-^a]l 3 -° (J 3 ^~~ v 4 ‘ 4 ^ ^jl ■ 4 ^ ^ _ t y3^L)^_) ^3 

^*to~ J 3433! ^IjJI Lat . la-Jij. ^ *tl ililj-a—doL_uXl (J. ^ C ui *s~i "1 laJl. .^HjmJIgl CLA-Ot-J J^JI 

. 3 33^-3 (^3 la^Ij .^3 ^laJI lj!JU- iaJ 

SjIaJ (ii)33 cl^L^^alj (3_LaLwa (^ILaJ^JLc i^ILj la^ 

(£Jua ^jLc LA-o- 313 -jjfcii ( j^a_)L^a3eil3 . la cLL) ^3 (J> ^^1 ri*lt v aJLa l_Jo 3 wa—JLo«>4 

^LaJLll ^ Ii a r\i ^ I 33 ^ l .lt-»*r \~\\ , ^ * a 3 !^ l^I t. 113 /^ 

3^1* ri\J Ljl 3 la J3T^JtP j* J-scII_ uZ± t£y >-1 (^LaL-a ^3 .(J^aL^a ^ ’^Q A J 

. LA^-t^J^n oljL^V! (JLLa laL^IL^II 3^ L> *> -^f' ^j^aLai i^u/jJ J\a vJI 
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AjyJI Oljblj9 ^juJI (jjj jUluulXuiUI 











































isu {jl jly .in mUl cjla nh i 


jJLla (J 5^ 4 ^ ljI * 4 ciLJL) ij3 V ^ 

dJL l jb l—I ^1 |Q. (^JwqL^ LA-j ^ ^ (/V <3 S 4S~l\\ >1^1 d ittl it * J ^^3 »Ljb^b^JI^3 u\ 

. ^jJljljlA ^JLc I Dj. dt rt It i_) JwCJ ^1 <_)I^L*_^JI ^Jlc lA-o/1^^ 

^rU> ^ ‘~ ** 4 ^ Ljl *3 1 * § & JLatJ (j-C^Lat doLa^t ljLjL^J i/s— x^>.aI (J> 

1&() d m UjJ c^v-t-bbt)! 4 JLjJjJ IjIaJdUbjtaljJI 

JLJ Jl5eJ 5 .iLdJLujVI *j ^ (> 4JkJi^^a k J^ ^rt~» laJ_ 3J Jj-a Jj.jl-3 3j\ol^ 

joUUjjVI 
: I j^ljidl (toj Y.T.0 


:4^JU^ 


LjI d—JuLseJ (J a ujLwj! J _ iltJ (J 3 ^~~ v ~ J iiA- O-^J^-Ocll ljI |^, ^,J 

Lftj. ^ C ^_Lc £,l_JtJ ljI J—(iJUb < d fQ. IJ U/^_Jjdr ^<otl LJ1_Ljj),^--y, * t1 ^ iy\ ^^ dtl 

(J 3 JUI sc ^all i d*s?J) J-stJ (j-C- jLa_-loL-uVi ^ ^ ♦ l^Jt ^ A 

. laJ^bJI c^jlsaJI^ laJi^j*_ 1 II (Juol^C^ dU 

Gl *ji<) jl> 4 j ajljtl dUb <j I^-o- ll^eji o^bbjj JjilJI (_3 LuL^^I ^ciU^ j,j >3 

jl ^_ji_3 (Jj ^ J lL _3eJ ^5jr *- L-t-c^sjrUl^ ■ a * ^ * -a 

3 ljI It t^3JrUI L^—a/lj Jj (Jj) ay a ) ^.LoJLxJI (jL_3 J c(J^l- 't U ij _ 4 t/tJLihJt-A tM 

I 4 J ^jl^JLl dUb ^ 5^3 (jUI *j ^\ J_J jLstJ (j-o I^Jc^awtjJLtJ dU^ J laJ^ r ^ i^ali LjLjLj^^aJLlI 

j^gj Jj) ‘V laa-^L? la^-31-iQ^ clAJLj ^•^> < La<VI la^ 1 >4 C I^L-^J ^ 7 •>- 

^3 .a a\^-> * 11 dJUb 1 *j-^ &rt it djQji^aj til ^3 c(J^^—<iu-JI j £.LdJ! 

JLC-I_utJ i^jJLoeil ljI Jl>^JI (j! ^ >W> Xn Tr'lW 


S Juu jU^^I ? IJ^I (<UJ liu 


i bflj JjQ j^jbtolLyVt 

dUj ^^3 C (3^3-) ^ 1 CLJ^-JbeJ^ Lbbxilj^ ( 3 -^C- 5> W dU t ljI ^ 

. laJU^jLq ^JLc J 3 . ^ "*■ ^) iC. C- 

^<) ^tl laI^> jLat-^d^^fb LLA^o-^J^^oeJt ljI Jl>^JI (J^Jlaa^I^> ^«tl cbli^VbJI ^—\\) ^43 (t 

cLjIt jLg^lldi ^ 4 b «1D ^~* L " ? 4 J 1'iA^ ^ bgajllbl A£ 1 a t ij^-i(VIR)gJj. /^Seil doeJ >a - 1 ^ ^t I 

- ^\\ lj! a X~> f JW 'j£- laLqL^ LjLq^JIjl^ L?9 S^JuLLo ^4 j^l Jdeldul *.)3 



djyJI oljlalj9 ajuJI (Jjj jIsuaujujUI 


146 



































isu jx jly Mi'i iiiJJI Ljla nh i 


(3d!>^ iy^~ Ljl J^yQjJ) JlJJlSsJ ^JLc JlC-I_ uul ~ ^ - 4pel.1JfJ 4*a)l 

. abu^l^^lS 

. <_)^A«d^e-<JI i/v-v-ujLujI ‘- a ^** ,,\) "*~ l^al d-d*ub ^ ^ 31 i/v_j^d3l LI 

i^yjaTJI uLdkla 

. ^ljI ^ 4^ill <**< ^o- d * jr ■d^l ^ Lo^Jwo (J> ljI a Hall * ‘ k .Los 4 ILlll J ^al 

"' 4 Q^^^ t 4 J> o/\3l» ^ ~d *n I jj T^Jj claJ-oi-4 cJ^-*-a 3 lL-> ^yJLaLS . ^ 

. dL^JLjtlJ d° J^L^aJI 

(J^-jjLUXLII ^ iaju^L? ^.AAa) (J> 4 .^.<.<.j ^IL>- (J> dj ^tl ciib^j^^j^a^jdUjL^a 

♦w/blbjJLl dUb 

^bell dUb lXo»-A laS JU ■y^~ L. < 3 _ * ^ 4 t^yO-dd^l , tl ^ 1 ^ Lai .Y 

jdd 3 (J- i jJajL-JI l ^-a l/n-LI <; d )( ~ a ddLLI J^l <s->a d 0 j*l, \ 4 r*I u\ d^_ < ^~~ s -.) 

. l/Li^ da]I dlj-*_doL^Jkl £^ajldljJI ^1 Jli&dJ 

ccjbbi dLL^ LaL l>al d— 4^4-J C LbL (J 5 1/lCj. "‘ J>Jj^ LI d i db ddljl^a 

. LyuJ i/dilj 05 ( J^U daieJI d! d-c 


: L>^i^J! i_0 

^rL 1C iA^->didl*>L < << a djl^agl ^x» ^TV*> lcoLLlt/ua/ljd|q.lC{ Ly A (.L^^ljljd-j^ll 

d* d-Jd-xllj L x ^ \ & . l y\Ji^\}l c^C-b ^1 Add- i/d-cA ^ 1 ^ D wX—^J>e-o«^l 

d d ^yO/Lfaul J. <rO C ^A oLj.1 d| d-O- Ci/lCljjJI^ dljLxJI l/V^dl^- t J-StJ d^ Jbt-ddoI Ljl a ^ > 



J■ L^]I dd-Jd-aJI |4 U>'t 4 
jdl j| dl^-d^ Ji ji JLo ^Lc b» ( j^d t/ddlj 
,.JbJlj -cJ^ A ^ J\jlJ d^d_o-L) dO jds 
♦ dJ3 ^ (3^=^ l^dtjlda |dj di 4-^eJ 

l/Jdl ^T) ^V—jjlj jS^J Jl JLJ d dlduVI 

i/v *-—\ys~ 0 ) £_jj^-l) 

i/OJldl dill djbib I41 3 3-^5!I J-bdj d^ll dJUb 
. (ground surveying) [bdo^l ^b^il 

. fvMld]! dUj^= 3 ci/v-yubill yO^_ 5 cJI idjljball w *^ Jj ^11 <bldllb Sj^^l j^ljdILa/1 
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AjyJI ^lydil Oljblj9 ^jlUI (Jjj jLsluulXuiUI 





























isu jly .in mUl cjla nh i 


ulrt nh7tt jojui^Ul 4^Jb Ubd 


. ^ ij, *1 JLJJtSeJ * 

. i/U>• 

. L^jL^ou)! jj ^—*1 aI Arcj ^9 ^ 3 JLJI * 

. ^J>JI j^JLil! dU.^ • 

. LjlJ\5 b-JI J jL^jVI JlJU&)I ^\-c3lj-0 • 

. U^=U JLJjLSeJ J (jjjj ^ a]I • 

. jlp^fl IjiaJ (JUI LjlJA_ slI]I Ju^>j • 

. jtLa^Sfl dLw<j ^xjscJ ft aLJJ c3)l**a^ ,j^»L JljJlsbJ • 

♦ (—>1^13 A *tl j.L^>j • 

. Jl uLj.cI^-4 JljJlscJ • 

:u\jl^i\ j^aUI JuJ^j Li-0 
:%*JuL* 

i/'—<^^3 c uUl dtl J-^ll 3)9J-JI i/l. ^...ui^i^i jl^i 

/j-4 ^CjJIj vt ^ (.t ^ LA-cjl JLaiJI La JD’^* A ^ 

UjG IJ^LqJj^ cLjLjI^-o&]I llS^ja IJA-s-Xj l!> Jls&jJ ^jAj^L^aJI 31 *"*■}(£ 3^3 J3 L;r £3 dl_]3 

. i/v-cAJ^JI ^ -* Jjjr (^LoJQ cA^-Oe^JI 

oUjiji ci/w C LA^Ol^ J^aJI 3JJu*Jt A 4<JOjLSeJ(jj ^A-Jli-I jJI 

^3 JlJUJI Jl^abJ C-ajuuxJ^I cjlLa-aSH (J>^ JLj 9 Jx-cLseJI 

? Juu jUmUm/^I j>tJ tf S. U (WJ IjU, 

i X ^ S *<<*<.0^1 L-)l j* * C ^ *<< ^ 

t l jl A i-^**^ ** 11 ^)l 3a j il ‘ A ^9 ^ ^ ^ il 1 

3jj ,wi\\ C 3^Lo < jJL 1 31—d_^l 4-o-^lj cii—13^ 

.y/V_^_%^JI l/V-cl^JI^9 (_? Ju» otl I^Ju* Jh_J J 

^3 Jlxj ljIjLjJ 3 ui l A ^~~ < ' 

oULS ^I>=-Ij ^<»_uu_j GIS i/u^3IjJl^> ljG^JLxj9 

J-J J^eJliU JJ=^^) Jjr J| c dL1I 

JuJlj _9 .l^J Ljl3U3a-j3 JL5- (Jw<jJLseJ 

Cl—>l3l dt ljG^cJ^vJlLjl ^^rt lLjljG^JI^j*^^^-^J113 a 




djyJI oljbljQ 3JuJI jLsluujujUI 


148 




















juli jx jly Mi'i iiiJJI Ljla nh i 


coLJl.1 1 C- jLSeJlj i/v-jJotI.1 dlldLJI J m a ^ *1 ^^ti ^dlLdl <JL_ 3 e» Ljl^aj. 

ljUI ^ 2l)I d^-~d *1 JlJJlscJ^CL at-J^ . LjldU Jl ^»3 3 ddj daddo bll 4>3 

♦ (J^aJI > Gd** <t It j»/C 

rJ^luLU^ 

cljUjVI dL-a^UlldJG^L-lsej t GULJIdLJG^,Jua~ 

dbLaJI dt^aj. dJQ ia^u_< udJd .a ^ ^ tlj^ (.LxJtj. m dL-^^JLstlJ 1 C (J 3 ^Sel\ ^LoeJ w dd JJ 3 

-dlM ■>>.. />tij ~l ^ c d xd 4 r,^lt j)ijjl_^oJIjoJubd-^-d^_dj ol 4y tlji <Jl t a 

I il/dj* d JLSeJ^ Sj^uZlS (Jj ^ * La l bl £uiji dJI £3 JLStJ ^ J 2 3 ! I t AJij. U»ti 

L—Oe-^JI {^\^ ^tr*> <w < < > l&J ^fl Cd 3 ^ * ^"a LjLq^Ljk -4 3^3^ I4J: ^*£3 ti/Oj^^adl LJI (jtd L-^u*.<.cll 

■ \ A g J U S AR” jl bjJI j^l JbdLu/l ~ 3 Hall i/bliaJtlJ 1 4^>J d * d^a> A d (^->- ^ 3 -jJtjl^ 

J-J J- 5 cJ d^ 3 w 4 j g/>—1UJLJI3 oldj 4jAj ia 1 <)& ^ (j-0 V,^JLj 3 £°> .^vJLseJI d)Ub 

^4 ljIjLoJ! dLJL) JbelLo/L) S^UlI /b ^dLrO ^ 1 £ JLC-du-J AjI l a 4I ^Jus 

^HaJ l4^>2 4 J cdiL)lda-jJl]l jL_jl XjXstd c(jl dtl CjJJ _>- (Jwl 3 SjjdadJ ^L^LldLl J3—^ 

. ( 3 jdaJI /j-C LjLo^JLa>-^^ lA-p-du^a dLa^JL*-* ^11 ^dLdVd c GIS dd^JLx^a 


:2biUiaj>jY-i-0 


:2uj^a 

djljdaJ ^L?LJk^ dj ‘ A -% ^*!t \ ^l-*»t I A ^ ^CdjrlJl 

. jlLa-^Sflt/OB-Jvj^L_di,j-« u(juo&j c(l ,*^j^yi ^^(Jd-^)dl.„d,^Jlo—^ 

< *(^’ 1-2 (3_4-C. 1C^) i/u_Jjfl)l (j-a IdLaJI Ljl J-ddl dl_d! ^11 J\_dj I <% J^L?J 

ul ci-<3JoeJ (jvJ! dll_dscjl d^jddl j _^=sdkl dl_^3VI d! d_jp- 3 ^&]l Jl 1 _Aj-5td (J_<jJod,l j_4 

r U>*i^Jb (3 dlb dLd^> J rti !j—dj) tali ^11 

c DJ^ )dad, i ( 3 L> ddD LA-*-> l ' ^ Jlc I J r ^ Oil J J ^ ^ L<% t^.l ^t l 23 4-^bi (3^ 

did jdsedl f l t-> >r.y 3 ! 

1 L/^Jh.)l i/\ AD^L) l »<V 

DJ^li bJLa-SeJ (3 JJI JJlUIj oLdb JojrUI ^_dd 

di 3 IG dSn oLys d-° J-ddi bbdJL-o/l l C 

. Ljblda-^ d^Xst] cdUb ( 3 ^ 3 ^ 



cdbUJU idJIjI I4J ui^d d>JI ^3_L?Ld! ^3 

j«j Jlaj ^JLc i/O ijrlJI L/O^dj dj-*^9 Jicdj 
. JvJjrUI (3 -^»Ij 3 jd^dil dl*^f Jji-4 3 ' 


cbyJI oljl3lj9 sjsuJ\ (y> jLsluujuiIII 































isu jly .in mUl cjla nh i 


$ Juu j* ftlJ&LJ («uj tiU 

^L?Lda G) ^ ^[3 c3 iU * <>Lc JojfUt u\J^b>J ^J-C ljLo^JLsi _4 JLatJ b*^- jLsl— iIJLwj^I >S^-J 
b -^un i/v-sl— dui CS ^bl „»LS 3 i/v-JLc5 £^_>- blij^-^j'^-O^^I jJI Sj^^-I 

r[L~> i \\ cfJJ J-^=3 <.<J-^)^1 jla _ a< j*t U»~ \i ^Jla^ ^j^J^fl -~ blj.^ un- £Jrl)l ^_J^L^J jdiLb ^j^jSfl 

laJJtUI u\J^L?J b J^_3eJ (J\j! LjlJ^tsLl)l b ^~~y c£J\3-^fl (J_«1^_*J1 dLb J^LsLlj^J (31—3 c _ibjJl 

j3L*_J_ a.£,,a.>- ^IjJI (jl b_o-. ^_iJLoejo i/Ju«ji rt**ll ^j_c. (.b—i^Jl j)J}j_ <jj 

£ £5^3! i4>\_-JL i/w a ^.Lc J^JLslJ un j» ^L>- ^_A^ cunJ( j^LdeJl ^pbj^aJl <Jj—,n 11 <b_jlbj 

. UNJtJ'd! 

^1 <<<11 w.^| 3 i^bj^Jl .11 ^j—« (-_)b_)bob ^j— 1 4 £ l-L-^J |4 <4 j 3 

iyvilLajl i *~~~'J ~‘3 bblLa-J^ JLc. LA^clj>jJl i/da *' *4h ^ ^ c£. jLdabl^ 


rJ^luLUai* 


jl^ljJl^l^" j^l Jls&H <«1 dUJJ (. ^O^jjl (jl L-OeJ jLx blduVljl^a- b| b. 

cjj.'^-“VLa^ L.5J3 ^ cJ~ *'? 3^i 111 dLb (jl l ^ jl L-OeJ ♦laJ>> ^ *11 Ljl^* ^<<1,1 (J^o b_viai 

1C (J^ ^a^&Jl b-O (3 q ^ J 6l 4-*^} J c yOijrUl ^o^L?j ljIja 4 711 i^JkjLll ljIjLuJI ^<0 ^Uj( uz>\S- 


^aj^L?jJ 1 j c-^l d'vll ^j_c ^JUL) AB (jUl jlj«b?^l MJb LjLo^JbtXl dUb 

t ^-OL^3 ,j « b^-^jlj-^l b ^ J JnS jJl A ^11 ^1 JddL-^b^ .3 J iljJl 

cblUl ^<11 J L^O LjbbjJt ^_ C-ljJ 3 J^-ll 3vS>a»-^J wA— 1 _bcsJdLll _4«b l ^jlj 

. LA^ljjJb LA-djl.ll Ljl^dbl^ 

: JUdpgJI 0.0 

♦♦ ♦ 

U\-JLodlJl (^jgLlI jjj* ^1 jj^*jr * * J ^11 lA^ot ti ^Lallj ^l^lail ^Jl^»l JuJbeil 3jJblls> jdotJ 

b*^ L^o/Lo/i ^,U t j j-Jbeib .i/v-jjLotll *i >1 Sj^&lIdJl d Jjb cla^-^j^I 3j.^»ll b-° 

dJUjL^J cb^ - ^<11 J uLj^all : (J^bLo ^OjbdLlI ^\La b_)Vl < j^a .jtJ ^ 4 ^ (J^oLc^^ (j^J^l 

0 U^ J dll J_Jbeit^ . LA—bLbtll LA^p-ldll LjlJ^Jldjl ctbLdd^all (J>^lj) ^<<11 3obo^ 

- 2 (* ^a b^tJ-b* ^ ^ UA^bboduil 3jli ^O-L-toO l/ 0 ~b^cA ^11 L-^-dJ (J- * c3 j^L; ^ i/0>b^u4 

ca-^o<L^> ^ M ^11 lb> ^ 1,1 dU3^ t^Albedo’ ^^ji^jSflSplb^l ^^l-^bblj^^ j-JL^ 1 l-c*JLj^ 

J^54 d' 3 co^-bJl i/Okdu 1 ‘ 1 Jt 1 ££^wb I 4 I tabjJ^tll^ ^^JbJb (.^is^^fl 

^bJb J ^-bdbl b^ ^1 j4 4^3 “b ci/bdlwUl i/v-d-ldll L^jisaJl rt °) . «<V^ (jUt y/vJlduSfl 1/1 ^ A ^ 

. j>Lc (J> ^ b<J ^b?J*^l ^ 1C Sjtj^Jt iA>b^ ^1 £jbS t^£?J^fl ^la-u> b*^ un m ill lAJtbu^fl un^ A (Jb_) 

i/v-SL-duSfl ^1 £jb 4 ^JllJbj £ £jl_<J 1 uv ^Ut cSjjj. UK £l £j_J J—Jbeilb I ^jl _f=^-*JI 

Ljlj^sdJl dJUb bi^ 1-^3 ♦ £jb—5eJ( LjU-J^^^bdisb 1 dU^b^S-^J (-U^S ^Igla ^b^ " -^^-*^1 
b-^bll ^baJbiJl bu> j^Lddbl (J^cj 9 ^-A d^-^dl cblLa-o&ll ^ 1C La ij^jb J ^ ^JdJl^ J-Jb&ll 

. uN^lblJl UN^d-lblt L_)lI^L*-dl UN-O/ (jJj b>*^4J 



djyJI ^lydll Oljlalj 9 dJLkll (Jjj jLsLUUJUilll 
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^iu jx jly ■■'Vi miJI cjla nh i 


.<< I^ L> £jr ^ j| (. A ^ajX^JLseJI ( 3 ^ *' J c ^llL-UI 

JojlJUJI (JLo&ll ui ^ ^ <..** is~» j L^o <. (J^l^tJI ^ 1 c^l cjlto^^U 

"t l^tl^J ^ j ^* Q tl * J X-JL^s)ll aI^ I^ 3 ^I^I A 4 i‘.* ^1.1■_ * 3sl/ \ * '" * t l v ^ 1 a *, \ 

C^ ^ Ao * <<< a*>- xA^all A^^' , (_5^) > ^ (3 *^ u ^-a^lc ■,.IW^UUU.J 

I^JLj dDJJ. ljLj^JLs»« 4 ^jb ■ ^~~v ^ ^ j-JLsejl oLa^JL* 1I ols ^-JLiIIj 

. Lia-jl yA-c^u^o Ljl^Jj) J (.lXjJlJUbJI jllsxa-iXJ Ljlj*l«J^ LJ^lJUeJ 

(3jlall 3 ti/v-illotll JuJbJI ^J^jl ^j^aLal J-J J-Sc-ll **~ ^1 J-ae-Lo/l <j-^aw<U 

♦ JlJLssJI * *——'j i/v^slj^a ill) J. Q) cXJLatll ^ Hi |^J (Jjvll ^a-^-u-cJjJI 

^yA cAV^r a .*11 ljIjlI.1 (J1 J 

*<<tl^ c^l^H Ljlto 1 ui^ *<<tlj. (i > (^3 >_)Laj) 1 n tj 4 ?‘‘ |— -L& ^T1 * ^rj ^ (. I ^tol fl Al 

i ^Ijr j //<l^ <JI) ^1^ 1( Ojl 9) *j A xxll ^Uj ifl 1-X ^“*^3 4 ^ ^4^11 ‘ ^ ^ A ^ 3 c£^ a& *11 

(j^qLlH a ^&U Ljl ^^t l^ ^L^-LjiJI^ claXocIvJI ^,-LJI ^ ill LJ l _(7<JI^ 

.(^Jl 

: JuUtb 2u»lisJI u%k^l ^ ^*«i Jj U0 

. JuJLseJI * 

. wLJLa&ll .* ‘——'j •*■ /ji4C / * 

. 3oXJLaeil l3I^5cJI Lol J-JXaeJ^ * 

. iL^j^l ljLJL a ^ i/v^-^ll (J^-l (j-« JuJLstJI <3>LaJt xjjlscj • 

. i/v_3uLvl^jl <—S^jlaJI * 

. ^jIj^jiJI to 4rltl (J^l (j-* lA-JA-JLscJI i/» dto » A It ^J-JLa&ll ^-JjLlil • 

. i/0^\JI olwOeJI * 

. LJ^lUJI i/v^dlj^ * 

. i/v-jllj|Jl i/u^'llll LjI^L*_ aJI C-c^J * 

: dj^aijj j Jub^l SJbJS 

: fajAA 

<jsi*s a^I^j L_« 3^Lc ^i/V-jJ^J^fell l/V-jJ L^—fc*,JI ) L—JLstii ^la^JlJI to > J.I C-^v_Jl jd ^<<tl 

A (^ 3 c<>t-.xU ^lLs—lx/ ^JLc. ^ \ JUI i/v^sj^atlll (JjL^aJI^I tXj J-JLaeil (JjL^aJ! ^j—« )!^_*J! 

>/v * ,.UI (^Lil D JJb j. tf ^<<tl cJ~«td "'“t J-JLatll Ljlae—a/l^a 

j—c^aj3^ 4»C^J^ Js)l ^1 XI ^1 * * CjrJJt } A dl l 1 X-JLga)l ^-j * < “■ tt 

. 1-4x11 LJ^LxU)fl J a,a 1I Ljlj* ( t j£ l ^ jl LjLo^JLxll DJ-Jb 
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AjyJI Oljblj9 ^jlUI Qn jLsluuuuuiUI 





















isu jly .in mUl cjla nh i 


X 3 c ^ X ^ ^.L-La-C. 4. J :i ^uX ,*J X 3 l ^ c (j.u ^ la - ^ 4_«JwcJl 

JlJUJI J a-J JuJUJt J ~^*>t l .4 ^aju/j 4_Io-^JLa a— 4 4JL>3 <Ib- IJA * 4 ^-—>t a l~ 4rj 

i_5jJt_J 1 a 5 * a— dJLoeA ^9 jl a J A-JL>- LjljfcA*5eJ <j a (J3 J si—2,1 Lc. ^^LJsajl 

LdbJa- (J9_^=abil J_dbeJls C (Ljl^J^^u 5 J_C. j*l_C j_b> j l * JJb- (jj) ^~~ v * A ) Oj_*&_*_> uX—JLs&ll 

. jlJUJI ^l^aJ a_«^L 2 a Jai (J5 ^ jji (^—Y* _0 ) dl j\c,^ ^_cIj( jj ^ j i_«5^L_c 

/j_f==SwOJ ^ C (ffr r<i 200 — Y* ) a (J3__^a^j jb_ C. Oj. 4fc J_dbeJI LaI 

I Jl A l < ~ ri ~J 1 a> Jl A <.4_—JL?eJI ljLss <x)L^a l ^ 1 <aJ ^ 4 <^JI ^_JLc (j La^» J (jl 

. « C, 0) a X~> 4,. i j_4 ^T a_JJlJU- J (J—l^a <Jj JL-JUsJI j_4 £^9_lil 

.ijJd4jJ>-^_La ^^ Y ^jAjJL^a! ^ ^ "‘(Jj ^ J^Lc^j 1 *Jr~ ^Jr A ^ [£ JXi uLcldeJI^ 

. ^/\J^a1I L-)L«.*.o2J ^ jd ^<<tl 1 C- Ld*d> lj.tr*> >■* JlJLsJI ^jA ^9-JI I Jjb (_)" * U J^9 ♦ A^jX^-i.«xli 4-^J^A *,s~> 

Ljd-jgJI (Jp (J^JULsiJI t^C, £^J3_ i % ‘ ^~~y * ^ JL-gJlaJO i/s rt JLlidJ ^^ ^ ' J 

. f<i >j ^ 1C J^JLdeil jJ^-3 0» A J ^j-J jil ^ LAJj-^gii 

$ Juu J* ? tJ^t («UJ liU 

j! jCLoI __m.j V 4JL^aJ^ (jj ^ j La 5 jLc j-JLsejl l °>^j tj>tl ^ ^ij-« 

liUb (j-A ^^-v,^JLj ^ cU-bbJI ,j-« (jt J-stJ ^j-C .^^Jlllll ^JJ^3 j 

^ ^gj UjLJ> 1 Se. 4 ^j ^a> ^ ^eJI ^ j^a l (jl ^ cla ^ ^t.l LjLa^JLatXl 

jL* bJdu^AJ {j£z> aw<U l ^-—> . tbL>5_L»_^Jl] J^jla JuL^a-A C^l> ^ ?~ ^“J-t> i-& jlX—^>1 ^JLj Lo JJLc^ 

3 c(4^a-o^-u ^^j-3i->s ^5-> A^j-3i-<U ^-<5 tuJiA^L^adiL»^JL*J»J^^-3(jl J—atJ (j—C 

M i^JLj JUI3 JuJbJlj ^< jjl J J^'jb^'Lbl^^Jbti'pj-^ 

. LjLa^JLatXl dJUb (J^-LbeJ 

i d Jlj>Jj. A-SlJu? 4jSf dU A-J J-JLs&ll CdJ[jW)l a-^IjJl jLsi-dJLa/^fl (J> ^°s\ j-« ^IjJI JU.t J 

. J-cL^eJJ A ^ti^| >-Xll ^1 ^**»-11 ljLo/L^ IjlA (jlj^9_3 jLstji^ UjjJ vA^Ld^Vlj 

3 LA>^i-ti A J 1 C J^doLJ 3) *l^-lt JJjLsJI ^j-«ajL^£X5tllj^l jijJLl A ^<< ^*> ^ A-St-du^fl 


. jJI C-gg^aJhJj^ c(^4-JL5tll ^UaJtJI c ^La-uujl AJ^-db-^) ^ c(3jlj»reJI 

dJUb o 1 ^ 1 -- jt Xll a-sl—J uSfi ^JLc I(j^l iL> (3 ^[5 * tl^*i 


dLsc_)Ij AA-d^! ( jji JwJd ^ rt J lg-J Ja- <J9^=adU J-Jdejls c 4—JLs&ll j-<j^ a3j_si_1 a * 

* 11 1^-v -%\Vt yoe^Jb di 1^3 CAJjl jljJI ^)JJ (.jl^lj II 

JuvA (J3^adll J—dLstll Us I . d_Jjd . ^t_5ejl A^t-duSfl jN) d J jJI^ c^l—<<<.m ^rV*> 

JL-JbJI ^ jr ^fcc^adli^ bJL^aJb-^n A^&db 4JL)^-bo- a-»j) ^ ^ 1C- ^Lb 4-C^la-wj a^j) J (_4JLLse-b j*Lc. 

^JLlidO^J jo-t^T ^ti fjjj[ * ^1 A^e-db a^2Lc- 4 CjV*> a^j) J <^J$J===xJ Ljl^b-o/ 5 JlC Jua 

. ^aLcuXI 4dJ9^aJ^ 4Jb“9_L« a^-J J 


j^9gi “NO A A s AVHRR” (J^db AijJI cbli A^J ^agJI L 


uil j>Jbt 


^3 


. = JvSjJI ) 5 4-o> A-J^ScJI lijji^J! tdjL^a I b\ J-JbeJI ^1 Jbo^f 5 4-o> A *X~> < > 



cLyJI ^lydil oljlalj9 ysuJ\ Qn jLsuaajuujLII 
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juli jx jly Mi'i iiiJJI Ljla nh i 


A ^ ^*!&L»La !j>^ j t_otlj L A ^33y *~~~^ | . a ' % ~*i ^1 j^iLo/Ij^ gJLJtjU mLwu^fl 

^j-c L&^^JUI^ ,i * s 33y AI iaaXuI (j-« 5 iLL a 4a _JloJi Uj) Lo^^c 

- a]| Lq^^aj ,j c. ULu w^JLot4 ljI u. a (jl - A j dLJl. 1 ^ J-Jlsejls ♦jL* AlLa/VI 5j^-l 

4«lS J I ^Ijc. . -a.w'j 1 Jjwa ^ •.: ij^l ^ <u * ^jll c_^oiJI ^j^aJ . I ^ ^^ I A^ -" J ^ JLJIj ^ 

. J-JL^eil ^\-C i/v^-^AXl ^j-alj-C^f LA^sl^a l^j! dl<_c5- . (f- TO ^jl) LA-jjt^al! 

ij-yjaTJ t uLdkla 


vA-j-da-dJI 3jUill J JLj Ul t—la2JI JlLc. LJLslII _all jll^ J JlLc LjUa-oeiJ <^S J .JlaJI j—^iaJ 

i/v-JL^XlJI jJI la^-^AII^ (J-Sc—JIJlI la-j— -a/La/^fl LjIl^tae-JI^ jlae-JI t J J-JLr&ll ,jJ=aJ^ ii/v-jJ^Joel! 

S ^v)l ^latills . i/uiSljJbL^a> "^1 Ij^J^I l)!—A.<1> l)$ ^ 3 tl)L)LJI^ I Jll^a^ L<—wu^J yv ^LseJ^ 

^S A-JLseJI L)j) La JJ-C £-L_ill! ^S ia^ _.-cc^uUI laJLaJ LJLaJI J_jl^ 2 x_Lc 

i/JLj^la cjljfLdi, \ jlj (j-c jlji_i/v-^_^,<-4jjJI ljIs^jiJlI Jb.1 till3 (jl * 3 a ^ 4 lj! jrt —s w 

cS^jiall 4 1 Cr 3j jJjJI dULUj54S c (3-olsalll I JJb ^Sjl^ljJI ^1 Ja&l—u/l (J_xS 

. JlJLs&JI J. 4 ^ u>S^jl! JIji-IIILu/VI (JwlaSl ^A-ot-J tilljjj i/v-j3-tlll 

_wall la I_2UI i^JLj 6* TJ t i^—5-^tll (^alj_cl _^S 3 J— *,d,/o lj! _a^JLatll 05—^= w ** •>- 

♦J^L_waS i~- »J| j^l JLStl—wu^ll 3j_&t>- ‘ al W 1 fi~ Jail - ^ ^_*Ij ^ 

^S 3 JLwJwQ (J3_^=aJ ^v-JLstll ^1_S jjl LjI 3 J^-^aUs t Jl_*J jta_llL^^fl J^-wal J j_a Jl^^Ji^ 

wHJ*\-^al l1)Ls>- 1 tu 4 ^3^jl cJiSn^ijlIoljJ^I LoJLtJ nA 4* v - l ^!l‘ 

Lat-J^-wu l^a! J-5e-^u! (_o&^S ct—wS^JI * a ljLq^ 1 n ll tilij X^«>^4<J ciA-j^'^tl! Ljl C ^ <tll (_? &3 

LjLa^JLatll til_ Lj j^l JLstl_wu! la-ILxII t/v^3~llt! Ljlj^Lstlll ^S^J ^S I_4-44* c^UaS lIS^ >■ 


1 ljI a 3 




ii&j “RADARSAT” «ljL^ jl j!j»j _^Jillj- 


Jt) ^^11 *£3 4 tjwo^Sj^o _Ut ( ^ dll 3v *!•> c Jla&l IJla^S Juju 4-_j ^^aLiell 

LjL^JLaill tilLi ^LoeJ ^\ll uO-<JlwwJI Jl 3 jXuLu« yvlaa&ll ^_Jjla l j^. 4JL4 LjLo^JLstl! ^-Lc. 

t lA^ltc ^aS Jj 3j—ioLw<> uvLola (^laLio lA^la-xJ l^a- ^l^jatll Ljljl jljJll (j.^—* <o.J^ *ljLc.L-o/ £ 


J<la_J ^ . la 31 ^ A Lpl 3 JLjJla till JJ c l^ *<S La La Ij— 


<jL)j3 (jl lI-o- c L^JLwo LjLa^JLai_A J^ajtll^ Jt-Jaell ^J^j! Jlj Jadl LjlijSfl (Jw^a ^.Lv dll (J^aS 

. laJ^ - ^ j~ ^1 lj-al LjLa^JLstll m\ (J-staeJ ^ cla d ll4ell J-JlaJI ^l^jl j-j-yaJ ^^-Lc j3^_J J-Jaell 

♦ Xwla&ll jl wLwal^jLwtcxjl jl la j* i ^ 1 ljLwuLwS j^S^J l_^w^j a ^ a ^ jA-vJ law-J Jaell I dj^a'I 
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AjyJI Oljblj 9 ^juJI qj> jUluiuluiUI 



























isu jly .in mUl LjliiMh'i 


: Jub&jl f jOjO 

:2Uj£* 

LjljLjJ C L^3_jl C iA^J _< <<J uLJbeJI J-lj-rtILj 

LL^ij c (JjLo LjLo-I tl j 5&!LjoLJlI ^tL> ^ 1 c^ a L> j^ jJI j-JL&ll ^Lj^JI j 

(JLo- (j-C. 3jJt ^^ lie_^uJ l ^ ^ * c ^jia-SL-JI ^ xJ ^ jdsa^saJ^I c (jb^JI ^J| X (J^La (J ^ ~ J 

C—<c^A4«J Lbl 3 ^ fl *<<tl (J'Sl * } 3 * ^ C L^l »0» ^tl 

J^LouCJll JlE i/>-Jb-l—<.<,Ji LjLUlK Lia—‘ 3 <• (j-a i/v-j^Hail (JCL^aJI lILL ^j-C. £LjbII ,>»\i 

(jUI ^L>Ui.l ^ •<- ^ i^rjjijr ,j-« till jJ . -iljj^LlI jl-JUJI cfll^^l jLa-^l 3^_a <_* 


/yj i_JjJLlL LjL 1 <JL* I 4 J JL5»^_3 

jbto lL yVt ^t^isiLyt ftuj t^U 

l/u3 J-JL^tl! (J>~ ^->1L C J-— JLseii L/v ^—\y2~ obejl ^ (J J *_L i/> fl Ljl— ujLj3 J-StJ ^j-C jLa jii^_3 

l■>■ JL^J ^iLj ^ 1 ^** J (j-C- Lbj-j-o«ic3 ^L-^C___<-3 b*A l^L^a, ^ ^ L^JLj^^aiJ (_allLseJ 

^ 1 C- Lai^ljLj ill Jj==a^ c la^-la/LXI -vi^Jll lJ$ ^~~*~t (_j * 

< jJfc.^JI cJbtA (J^JLaLstli LjLa^JLstll < J^9 ^^jjl IJLA ^11 ^LoeJ c<—>L ^Jill J>J^ **odl (J^La t/djiiJI LjLmJ« 1 I 

♦ Ljl <<Q * \ ,l IjtJI (^j\uJJi k \ ^\J w*_)L>- ^ jy ll c ^A^-L^-^lH ^ J^M^ll 0) 

rJ^luLU^ 


^yjLseJ ^I^LsL-uloLa/^fl Ljl^LaLljl^t ^ **- 


5 (3 ^ .faaJji ^oiLj (j! 4- - ILaH ^ JlJUJI j^=sy>- 

j j^)! (^J> ^L—icLa&ll 


^Lll L-dJLotA ^j^-^lLl Li ^>LLq IjJ_(jl^ljJI) ia ‘t ,T,i j^l Jls&H ^>L 

*j A 4^3-3 Jill Djl A Jl cjL» Sj^l Jya ^^jJI I Jl_A «LjL-a/jLlj» cS^L-^yi^ 

-(^JJI(J-^^ ^ ^ ■/= 111 J, Jj \ ^r ^ j 1 ^ a , 1 ^ j._/>^tl ^ --tl a , j L»l*tf,^ ^t -»4 


(3 ' ^aJI ^3al Li^J a~ It I ^\\ ia^JuajJI ^ \l^*t a tl^ j, It a \^ lL»t I ^/\__S jji lJJLocJ ^ 

(J>5^ 4 i/vL^LaJ I 4 J i/v-^aj^r&ll (Jf^ ^ 3 ^Jsli ^LLlI d,°) t a * 11 cfUL JlJL&II /> 3 ^3 J-^-LeJI 

C ^)-^i; J-JLeil (Jj) (3L?Lil L I cj^L'l ^ 4 i/v-jJoOjJI 3^ lb ,a ^lL-»tl _ 3 jJI 

. (/v-^Lu Ti—^ T (j-A tA-jJiojJI D^/Liill^ ^ L* tyo^JLbll iaBJlII 


:^Ij^I ^IJ^I j ilLaJi 1.0 

iJ^L^L * ^<1 ^ I ^1 > \"*a u\ ^ ^,IL>^II ^^*>U i^. c-jJL 

obil^ y/O^-ia^cJI ^ -* “*■ j II i/v_«JLjJI^ LJL 3 LJI {jy lj * << J ^ ^.ILajtJL . L—oLjJ oLiJL^J 1_<*4J 1 

\j\k % k *L>1I 3jL^ \j~a\ ^UaJLU ^umJ0) j_ 3 j-se j ^CLsl_3^ .Ialaj jrL3[3 

lajlj-sfc]! ^ijJ l_^U L>5 4 ljL^JLsl ^^ ljIj^JLIII 3 L> LjLJLa 

. (Thematic maps) 



djyJI Oljblj 9 ^JtjJI (yn jLsluajuujUI 
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^iu jx jly ■■'Vi miJI cjla nh i 


y\-c£-b1^01 4_^ ^ jJI ^jy l| J^Luud (_i j*l A5cIL_^d 1 _aI 

b» ^Ij-^-tl ^jy ll L->1 A * *G <>tl 0~~^ ^J) *tl G ft ^T1 <t^J 0 c£ij»-U j| a_J^)'\J1 dLoJD d a » £ ; 

un^Laauo (J\ y&j-xX l-)Lq^Jl«- 11 dUb d! c^j» ^ * <<<\J yv^djd ^11 ybLd^fb ua-j— o/LwjSfi 

LjLo^JLxXI dJb JlC. 1 . (J-Apl J^-G- dlJ^lstdl LA^sIji ^ LA_jt J^IL_d fd-J d** 

. uv-djbtlJLl L_)ld J^-LojV! i^y \J ^ ^ 1 C- is>bl^eJJ Ljboe-d|^\ Jr J^b» 4 


1/sIajlJjJLI LjLo^JLatXl^ did J ^ILaJtjl (JAJ j-j-yi-lll djJU d « dJ jJ^ 

^ILaJiJb ^dsa-jkJjJki J»atJyda-a/I^J ^ a_)d^aieJI^ .L^^JLa 



L-ibddl kJ £l-a clA^M^d^ LjldyX3fcx^dh 

. UA1 A j 


w ^ ^dadl !jl_£J a b» i ^| ljI 

dj) ^-~»jLdU (J& LJ^beJj 3 2 AjlILq 

yob&-3t) vA-d^dl uLu^l d- 4 (3_<5-*d Ij _fi> 

. yv-wa^. .£==2kJfe]i d—^dl Ljl ^>- ^}) yv_J^\il &[ 

^11 ^LoeJ - a ^ dl^JSeJI . 1 *jr ^3 L$*i==b 

l^^JL^J j «x5t)dJ3 J ybjJ*_a 

^ 1 ^ * LjLa^JLatXl dUb d^ ^ A ^ c I 4 J -4 3 d fl~ 

* y/.l^ LjLcLu^}!^ yv^o^ddl ^r *tl 

Ljl^Lftdl ubl_J d' ^ A 

d-^=^4 ^LLa-*JI (Jui^laJI Jil ^ 1c 

* iA-p-diJ ljII^L stdl ( jiajtJ t-^^,<J dj ^ J di 


d^ (3*—^ 3 d^ jL *-^^J ^ l^3e-<t-AA)l i/JLoblJI > > L^Sjdb ^ ^ \3 

<Jbt4 yJbbiJI ljI 4^&]l l^aljb ^ILajbl LjIjA 4^11^ . yv-j-d-J^^ cbLal j3e-L-u>^l^ ^ 

(J^-,.^ ^ 1 C- L-^jlj. ^ «ot l dJ4 ^ .yv^bel,^ dj) * yd^dl ^ 1 C- b^budl L->llol a * *tl 4_*^dl 

. dbbdi d^^dl jLjjis&d^i d^dtl 


uUIJ^LmVI ullinhl 

.^doL-j-ddl ^jl^il 3jbl • 

.yO^\JI DbocJl yv_)b)->- * 

.“GIS” y\^ljJLdeil Ljd^JblJLl ^.U> ) itJ ^ j* J-ScIL-d ^Jl yv-j-u/do^fl Jsajlj-StJI ^-u>J * 

♦ <dl• 

/Ljblda-Ji)l /J^dLcSfl ) d^ yoddll jlj-dSfI JljJlscJ • 
♦ bbJLJjLseJj (—blj^iall (Shjd^ * 
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AjyJI Oljblj9 ^juJI qj> jUluulXuiUI 




























isu jly iii i .iiUl cjla nh i 


:0^tI /LflJjJI) j*>VI ^ uljgttl b"LO 


:4^JuU 


LJajlj bj_bib ci/v^Lm^JJ cacJjjJI (jj* j^jJI ^L^al&l 


J\ alj^ill 


^ 1 c ^Jb bbl J^C La-j ^ cbbUJIj! ^ a dj>jJI jVl ^ 1 c ^JJLc.1 ^_)lj~*_*_ll 1 .(J jI,I 

. j*lc, (J> ^ bj -.*■ *a b 1 a 11 c/\b-bl jAJft^ca]l J|^ A> Jl> 3 btcLu^illjlbijI 

^.^JLLl ^ <uxll ^1 Ajt ' H jr J ^ A ' ^ Jr {_j | L_dJjJI ^jmA ^1 hbe^osl ^L*_»«JI J 

i/vblj-a j^a.4J l >4 cbbl^ll^ b^ VI (J) Will Sj^btll ^J^L^LUj t tf->jJI ^L-Sejlj 

. I4J .* j , ,<tl i\oi[* ^-^\\ J j. i Ji \ A j*Lo&)l y/CLS^.il LjLcL^ILu^A 

V b!>-*-*^l 6i (J—* 1 ^alliJ J-aI 3 _A u'-tclj^l L?-blj^l ia.j— <<,<-lllj b!>—Jl ^_)jUL«^ 

1^1^ 1^1 lA^VL# J.*a ^-al f^lL) oaC-Ij^JI b* J^allll^ ci/v-^b iA a C jj ^jbljl uLa>^ 1 c 

i/V-J-bli J^l^.1^ bl>~*-*-M C— AJmd 


$JMJ* jU&Ltf ¥1 piJ&Lvi fUJ tiU 

I JUj»3 ljj5_bj-4 JLxJ blLajVI J ciAiJLo&A i/V_Ju«J LjIjtL- 3 ^ 1 C b^ .Jlstlll j*l J.4rl ^>lj 

CA-i^^jVI Ljbl *X^^<^^<VI >W ^Ij^^ '^J-l WtrfVI J. a * 11 ^A a * cb ^ l l^f ) W ^ UA C- 

(^^lji.1 < >L}Lb ^ ciA^lj)jJl^ _* j ^ JjH <—>LqI Jjvl ,a.<VI (_jAj j-j-j^bl ^ 1 C, OJ, \ ri 11 ^Jb c(blj w ^‘-*-H 3 '-' % bj^jJI) 

5 .iLdHa/VI ^ c (la IjrU! J LAJ^be^^ L/\ * ^ <: ~~~a lubl Ljbl laJ>J> LjLol 

L=r ic. 'j'-£33 ^ 3 1 * J .^alLsI ^ i/v jt 1 a ^ A ^ \ L_)bl JLJ J-slJ ^-C. ^b_' (3j^^ (J^ 

^Ljb-bxA (3bb 

rJ^luUkla 

:>a*il / LflJjJI jo jijVI ^1 JLiufl ^ ulLftiDI Jj J^u a^lidl uUk^l 

. ll ljLq^JLjl^ ^jLc (J^ ^a-SeJLl ^a-JLc. ^ 

♦ i/v ri 1 * L_)bl ^**~ ^ ^ A bJ lLU^ 0) cbl xlo^fl 0 ^Sjlj^A L_)ljbj 




b“^ 


VI J ^jJ.1 ^3 —Msaj! bl to 1 ^ (J—^jlJ (jbll ljIjji— blLcbJ 

bjL^ud - jl ^-tll.i A> |A <»sVI ^ ^y\ A m \ £ 


J-V^j ^b—ll 

Ljlji^ Ljbbj bl VI c ( iai »— ^>VI “■ ~ 1 Cr i/v-Jbil 1 ^ \) jbJ Ij b_>) \jy (J> 

ciA h 1 ■» , ?all LjLoI Jlsel ^>VI (_JAJ ltljr <iK \ ^lj^>- < _oeJ .a ^ '', I & £^b) l<% Jjr ^ 


^LlUI J^ 4 _ 2 u (J^b- I 4 L? Lilli i^ILj b'JI J> 3 -*-^! 3) *^^>ba5eJI ^jl ( a JjJI b® J^^ll £C -0 _L^o 

. DJ| jr ba-5eJI (J^U il l I j^^l]l 3 J j d a bj 



rtjyJl^ly^l oljlalj 9 ^jlUI (Jjj jUujuuuuuLII 
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iSJ (jx jlo .Vi'j Ml III ■■■■In ;;h'i 


j-Jg ^~ll ^Latjlj UjJ (1)*^ [>baJ IJjb U-^aji 3 Jl * a a (Jj) S dSjbljJI 3 j^4 

I 31 ^°\\ ^JLc ($CLj 3 * ^^-*bll (3«ba (tbjijbtoJI) LA-jlJ. trtlrW </'-$3) J )>*~ > 

I A «t "3^ * ^ ^UsaJI ^ 1 C.la-3^J) a c 3 - ^-Jjl^a LA^bislI ^3-SeJI >1 

* 1 1 C' i/vl^3^bbi 

Jr JJ -^»~N 3' b)1 a^JLslU tSTlrW <u L^ lb>*I J IJ & (jla j*b^3-^-A>J 

♦ (iJ3^ 3^^A> 

: 3 l 7 ^tt / ^i/VI ibaiU iajIji&JI Y. 1.0 


: 4*9 JuL* 

Ljl^SsJJ ^.uJb ^jI^JlI (J^AjLI_l Jj) K■>- Ij_ \s-j\c. J\ *1 * J ^ ^jSfl ^L_La_*JJ b> Mj^eJI 

(3 i^)*^l £.lLa_*JI 3^ J3 * otcb^bl ell—IjL^a^ 11^ /l <% .1 A *) ^~~~^ 

. LAJb-blJI Q) 3jbail LjbLiJI^ 3j)& ^31 £_9-b^~9 JlJUJIj (3-j-^btli ^l^jl (j-« bjJ £c?-Zj 

3 ^\3^_*_^jJ Ia^jJL^o la^ la 3 (.^^jVl ^ILaJiJL] LA-y5-JL^I JajljJtJI 3 

i/v-J^-odl la 1 j ^aJI ^ j c£jl^fl^ b» ^b-4- ,tl d la ^b»*tl 

Ljb^JLai^a(Biophysical) ^o^-oeJI ia^jLjj. ^ atl ljI_«<3- 3 l 1I 3 c^bdl ^ILa-aJLl ■„*^ A ^blj— jjJL) 

.obbd LA^-^ (_£ J-4 LA^J^tl LA^bb 



5 JUU jklJ&Lvl ^ liu 

lA^bj-A 3^1 <3,^—a bbj.** ^“al^ la ^ 1 >4 C (3>bJI 
^ILaJt-Ll la J^3 ^ JO ^ -bbLlLl^f la—AJL^ aCkll 

Ljb^JLatXU .la_LLo&H ^bbil w /^\S\ 

^ 1C IjXaJ ^pil Ljlj\_*_l)l bbj^3_3 

(iJUb Cl^jj—Isa c bb^^J 3^b_5>- Ljb^bbl 

3 1 ^ ^ 3 ^1 oJ la b* 3jr A Lji adJI 

j*’! ^-Sr x-.^>b l CtiJL^*^ |Q. <t J) 


l^ J J LA b» i ij. a 0} 1 l(^|j> A*^)! 

^aJl (j-* A_)t l a .(jbljbl ^«b 


1_a (j—C. Ljb-^Jbi-4 JLc 3i_ 

c J\—a-^=> (3bLaJ ^ 1c Ljb-jbj j^l JLkH_a>b 

J^allj 32 JLxCLq Ljbb-J DJ^L -^31 3^3b^yb t<—* ball Ibjb JutJ^j—Cjb 

. ^,lb> 4 It ^-t£jJI t <> It cil)3^3 c^b-^3^-bl^3 
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c2#ljl^lj 9 ysuJ\ Qn jUluuuuuiUI 


























isu jly .in mUl cjla nh i 




3-o^Al JnS jJI 09 -^=^ c^iLaJI jl ljIjLUI ljIjLjJD bj <J\)I oLJjjiI) ^ 

r 1^*1 dj^o (.^ ^rj v/v-aLa i/OeJLat^ u\-CLjj3eJ i/O-l_ <*k.a lk>~ S l^jSf ill_1 ^ ^ c ((°- ^-sN ^ 

jLJLLallli ^-Jgajbj . I J_ y- 3j^* ^cbLd _tu-o \ _ <*<■* ^ 1 C (J^_*JI 

. ^J^Lc4juuui (£ jJI (J)* *k>**tl 1 C 



—Jji 
_II. Jl iy^-l <u\,\ _) C £ ^ 

J^-l ^ (.laIjJI L_)L-to- ^Lc l^ILjisa-SLJ 
IA& jJI ^ 1 C l^Ll^JL] i/v^aJ^elc-uJLl &jU\\ 
j*l D* ^-aJI L-)l^-l ^<«U 

.“Mosaicking” ^b ^>*3 


^LLaJJL) »_w^LssJI Cj\ _a^JbtJJ 


JuJl 5el3 cd-S^JbjdiLb Jll 0 

^al) J^ULJI di]>X. jbbj^l C333 (,J3 _a tyC-o*_A Ljl^l 0\ 4 1 iialLj j3 (Jwj_*^btiJ ^^3 

j^JoCL^j jb j c 3^jJI 3 JL?-j-a l313LjJI ^Jl 33lI ^ j3 d l~^a t ^ 

. L& 9 - 3 J ^j^jl ‘'*'**■ ^ 1C £.LLj la3JLoJLI Ljl3bjJI ^ 1 _ LsS~u^Z}\ i/uJLq^ LjLa^JbtiJ dUb 


C^LJI ^ILstiJI JsajljJj- 1^,— s^ac^Kj* y* ^-— 3j) ^ *tl ljIj^l 

** . A X 

. * A ‘ * *- —»■ 


uLmib lA^^LseJI dbLJI 
L^JgaJt * (J\)l ^L^LJLI (JdaB 1 (JQ ^ 4 Cd^dljJI 




djyJI oljlalj 9 ajuJI (jjj jUluuuuwUI 
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: iajIjiaJ! (twj V_ 0 


( J ( J 4 ^ *.'.Sjlil 




JljLfl' . ' -■ ^ - •; .l. . VI Sjlil clU 1 *~—• • •■ - .a-ojJJ r MlV.' .mV! oLJU-c, .'.re." mXI 




LIA_dU^ll) ‘ A ^ ■ II ‘ A .1 ' ,..tl/ «1 ' , '* ^ *1 ***( ■ 4 tl ^ 


•L/\ *~~—• ■ “ * H ii)l ... ...g-lt^ ~ ~ n 3 *~~—■ Sail c(<—t‘ W1 .^ 4 VI 



.l^l J jJl c ^c_Jii a ]l ^jl 

: J^mJ JajIjieJI Jbw ^ ulfluhTtl 

. (planimetry) (jJJi.i 

. (digital elevation models) ^«i>ll olc.lijy/1 £iUj .t 
. (topographic) j t (thematic) lajljidl .T 

: 4jfriu>dl ub-Udl w wLii \_V_0 


: 2wj£« 



. '* ^~' " *^ iM .rAx/tv.' ... ^ ^ ,\^ ^3lLij ^Lc |*JL> <" 4 I a ^ 
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cLyJI (ijlyeil oljl^lj9 ajtxll ^AjbuluwUI 






























isu jly .in mUl cjla nh i 


$ Juu jU&utfl ftlJ&LJ («uj iiU 

“GPS” «^ 7 _1,IjiJI JlJJocJ j*l la->» j*l t/uO-Gail ^L. * Ljl—*1 - - 

fQ. S^lcL^aJI J i/uJ-L^ajjl (Jla (J^^aL-lU 3 ^ Ja&A (JJaJ oa-JLc 

. S^Lc^aJI j)( Sj-ot^JI ^LUJL] JajljoeJI 

. 5^1 a <J-^a 1 j oULJI 3 J-juLstll i/JLj—^«3 

l—Cl31 ^ AJb LjLjI— idaJ |°- ^ lAJj.^a^ i/v .^lodi t A ^ *t*» 1 

. ^ Jr ^>y^\ /'[t~> * It j| (3jlsa]l Ljl^a^-ui^ i/v-Coelljl ia-jJI-JIj i/vo>lieJI LjLa^ljtlJ ^ jJe-L-uJ 


rJ^luLU^ 

| 4 Ij Jsl! <—>j *3 1 •» ll UN 4 A ^ L«L& 1 /v-oL^aJj iyv£dJt 3 C lA-Jl^iyvi^^Ji (JLstii I JU&^jCoeJ 

I4J3 ^--yj Uia_ y^aJ J >Ud^ Ljl_a^J-stil (J^ua^JL) ^JLstlLj j-aVU Qj) <^itl ,j-o L^-JLc _<-ast)l 

(Raster data) ^ * 111 . /< ,>JI ^\\ <_^jL^a 131 dEJO d ,4 * /j ‘ (_? G ^ ^ ^ L^jL^a-a ^ d i 

JljJlsbJ l_<_ a-^all ( j-« <jg)— ^->.J cid-JLa ^a_3^ I4] 

u\ilLa)l -t^ U»4» J^>- _ _ y _ l==iyji (jl^a _« 

.(Vector data) ;^«ij oELj <J! aJL^jj 

4^_5eJ LjLa ^ JLatil ^ lc J9 —wOJxJI j — «J 

iQ^C j)* a/! (J^J ^jljfL-J o! 

5jrl3 ^LoeJ -L_3 IsjJE ^-tolieJI ljI _ILcdallt 

:2Ua3.jJI uUUj^I -iuj Y.V.0 

"■ ^ C5j" , **~ 4 i3^JtP ^aJJ tA-3jfl^_j^ljJI^ iA^j-u/ Ju^ll Ljtge^oa^LoeJ 

d-o- 6 “Digital Elevation Models” (DEM) J^ijJI CaLcUjjVI 

. ljIjLj-JI (J^JoeJ > JLx a j ljG^JLa-oJD Ijo- 1 Ij j3^-J Lo-4 c lallll 

laJ^I—^ rU> //^t LjG^JLatXl ^11 ^LjoeJ 1 « lj^L_J laIj Ja&ll Ja__)ijocll la * * 

(lU^JbJjfdaJjdjOel^J S^Lj^J ^1Jl c-G d <0 > 

LjLc^LdJjV! ^ol <j-i ^ij Or*! JLxJ C (J^ >^a^eJI !Lj dl «^_LaJkl ^ c(GIS) ^ ^slj-aoeJI 

^ jLJjLat-U 5JA j^tLA^Jb! l^ ( juAJi)llal]l ilL-jLo £-A GL-A^JLj*-* £C_a 2 J^-CLa_J J .[X—j-^jJI 

^jIj diAit (U^ Q) ciaJJ^l_)IjI- 0 Jot^,,. ,^*>1 ^qj I ^1 t/v^olo^ <.Ljl— 

j .(foreshortening, layover) jbljJL 




cLyJI oljblj9 ^JtjJI (yn jLuajlXuiIII 
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juli jx jly Mi'i iiiJJI Ljla nh i 


I^ILj 4=A I >0. .L-dJ^OeJl l_^_C^Lo sia-iaieJ J ciA-yjJLllI^ <.(3j , l £a ^ *Wi4r d/O-Lj—<uJ! : JfL* LJ^fUtU ^j-o 

. la ^u-3^ da^sJI J}j * ^ ^j»4 * j A j i - -*■ tiilii J (.^-3^1^ 1/oe^j.j die LjLjLJI £JJb 

r-Sflj c ljVI ^W!j c bj!^—II 3j)al <J^_/LJ jlJUj ljLJL^JI < m \ oL_ 3 dLJJoj 

. * ^+ it 

$ Juu jUmImVI ^L£LJ pjj liU 

LjLcLijj^fl l)>*£X9&}I |^ilj 61 L-&d* t o Jla J^^JD 0- 4 jljju»J! jlo-^j 

LjlcLdjj^l^j^-Slj^U^ u>\^ c(GPS) ^ILaJI ^il^il jL-jjoej^Uajj) LjLcLfljjl ^j/A ^ a & ^1 ^iv. //A 4 

j £i$]( jo dLl^j dUj j ^Interpolation) 3 ^$i! oIjLJI fl 

. dsB$J) ^j- 4 ^^L^aJ! ^Loej lXj jlJLaIJI un^LuAI <3jS*> ciU Jl ^ 

(JJLa_J o! {j ^ AjlJ (j-C jL* _(loLu/^l ^1 Jlir.x—^>L) la-j-$*BjJ! LjL^LdJjVI £oL«J Qj 1 Cr J<) 4<n'9r )I 

^adJ lajlXIII &UH^ jL*_dodu^f! 3j4^i jj-a JijJLaJ! d*-o~ c 3JJi^aJI <,oeJ ^ .* ^ 1 

: (1?^ x A JD~^* 3 3L^cll DJJb 

l.Stereogrammetry 

^tl 3 c ^!j^_rt]l doe J i/s* AT<VI ^ ^Jji.1 ^daJI j*l J3e-L«u>lj c LAJ>3^ell J)$ ^11 ^ Joed—««- j* J>J! 

. Jo)bljJ! 

.(Interferometry) (£)UjJI Jo-1 jail ^Lb .Y 

Stereogrammetry 

(3Jljlo q-C- LjLcLflJJ^I LjL-jLo ^ 1 c J^-^SeJI Jw<j_ 

jl cCG^O- J 3 -SO (J 3 ^ 4 Lo 3 ^Lc u/sJo-l JlL« l/S-O _uO^A 

. t“SPOT”j. >4 fltt 

(LA-A^Ltdll LjLc^LflJjVI J^J V) ^>tl Jo^la3- 
(3d!>^u—^ 3 j 5—^a)l J . 

. |W9b9 Jh^aduJ 

Interferometry 

J^ObjO^S AR”Jl ^Ij jl^Sei ^A-JLd_fl ^ J^O»iy> A ^^LjljLo 

(3_9j-3)! 3o)L3^»3 h > ( jj* 3^atjldlL<s j^-so -l^Lad)! j ceGodil l^o- 

jjLij c_^-o- c( phase) i a J ^ ^<)P> tl cd-o- 

fdLjJ c3jO-^ lc 

.“interferogram” Ji-I jdJI ^L-H ^Lo ^^JLc 

^ 1 /v-j-wJtadJI LJl^^O&iI LjG. AJ^ll c_J Lt-<-Q- ^ 

l j^r (Jj) ^ J ^a-sALc- 3 \Be ^_Le: jB 

3Jl*J (J^OJ 3vB^) la JlOT^JLO ‘■'^ Lj - 4 ^1 Jde-L-Wjl ( 3 -^ 

. (^ ^ * J-voJ laB^) u\-j_ilda_<lJI (33! 





* 
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cLyJI ^lyiil oljblj9 null ^AjbuluwUI 












































isu jly .in mUl cjla nh i 


uv-^slj^a ^ c^a_o^SjJI (_5Ic LlJI £ol«J *j j -* ^ Jpr^**^ un-n-^Lo^I 1 A A ^da j II 

oLJJ u\ ^ ^ *L»tt ljLJU aI ! i/Oe-c^J ^)l *<<>•> I ^jujL^S : (.JL-a) L_)l^L slJ 

|^cuUj c(Jj^>)l uOs-j-cJ uN-^aJ^h Dj. <<< dJI t ^^ ***- _$ cLfc^Lse^ul l^\JI cun ^ 3 ^-SeJI 

• ( J»*.< d l ( > JwL4) UN-uC.L-*a)l 0) UN-OI—J^iali (J 1 *** ^ * tl 1/VxSlj^O^ : 

^_^ujU ^jA 1 \ ^ / pJI (_JA-«LaJI L->1 ^~~*y <u LjIjLJI ^ < _ -I' I > i ft 1 \ £ (3 Ji^ 

(J^LL^-LJI^ tLo~$]j>JJL^I Jl 3 a* un 4 ^ 3 -Se-^l' LjL^aj—dJI cfJU Jl^»^ cun ■QL^-AaJI cJjl^_^aJI ^j—C- 

(JCL^aJI Ljl^L slIvJI ^ Jj ^JLc ^>1 fl ^Tt llU3^ cunJ J-JLs&ll (J^L^aJJ unJJ^ jil un-^j-IL* 

. ^Lse-d-i^H (^xauJ ^ AII ^ *>■ ,^Vlti J| ciLjd-JlseJI 


l A ^ (.LjL^LdJJ^fl ^3L«J ^1 JLSbILmIj uN-^lj*C^da)l Jiailj. 3eJJj}^Il i^-^aJI L»^L»<-». ^a ";-J ^ ^ A * 
oLa^jt^aJ, ^^)^*^^ ! Jvi Ljlc^^tA ^a (j-ajL-aitll^ (J-^*W i/n*£>L*JI LjLa^JLtil £C_0 

. J-stJ (j-C. jLst-^JL-u^l ^36Ljl^LdJJ^fl ^3LoJ JLStILtxJ ^ c(J*^aJLLa 


:<j^tuLUai« 


\ fl U\_JJJ Ljl^J J^-uaseJJ tl03^ < 


^ ^ 1 ^^3 ^ ^j-o—^l LjU^lstil ^ 1 ^ LhO '.Q j- ^ ^_Jb UN^bXJI ^ColJ 

( 31 U * ti ciU cV Ljl^LsLljl i/v-^3lj-4 Jj A ^ialLj (3-jJ^]! (jl^ \h\ La ^ 1C Jl^Jo>-J 2 (J- ^ ^J 

. i/UM IjjJIdliiJ^! 


j J^jljidl |Qmmj T.V.0 


:2U0i« 


(Thematic) u» ^ c.^ ^t-»tl LjLa^JLk^JLl ljIjLjj 5 jljIjCL® uo-L>" j ^ 5 ^ 

^^Lrv^a ia^Ij.C<) *L>tl -to L)^_^==CLs 3 J J^eJ^ <—)L_iLoJI (JwoL^aCvJI (Jw^_^CLl lILJ^ 

DJlcA iiJiaid— <nJ^ oaJ> 3-^—«^<Xl cL>L>- 1 mh (T-v-^LdJ^ ljLcLajjVIj un .^Ijsllj)^ IL^^aJI 

. UNJlJ.^*^ ^<< ^ tl^ y/V^J jJkl ljI a A it 


^.ILaJiJI 0) uN-j-ii^jVI ljLqI JlielLui^l ljIjLjJ ^la u>^j-)Lia-d]l J^^aJJ M A ^ ^ ** jlJ un^-C^ Tajlj^cll 

L»^L> 4 . L^j ^L^^a “image map” 3j^ ^^ u>L>j>^” <. un-^Ij^j) *L>tl ljLo^JLlI^ 

j^Laj j*j ai 3 c(( 3 > L»'l (T-Ca) _uTI ljL ^-1 uJJ ^JLc (Jjj (vector data) LjLa^ ^03-)$-*- j^aJI 

u>-c^ijJI u> ^rtLatXl Ljlj^c^a ^ 1C dj) c un— xI Tajlj^seJll > \ jJLgJt ^ ^ riU t \ ft 

S^Ui )0) {.uN^dljJLscil un ^1 3^Lj)j (.un^JLocJlIljLjLoJIcljL-^JL a>^JJ 

♦unL> J>^ uLn-nA ^JLc LjLa^JLstil (JwLL<aJ ^JLc SjtaLdJl 



djyJI Oljblj 9 ^JtjJI jIsuaujujUI 
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- J> 




j_« dJLl^ _^JLI 

r 1 m \\ A. ^ tl i A ■ * A ti <_ )L_)Lj X ^ ^ 

. ^ I 3 IQ 

\ k a J dl»-o- (.XaJ>lj3eJl d JJb cLULJ! 

Jl (3jUI s i/uJLol^ U!>£i 

ji laJLo*-A LjLoI JlieILa/1 JljJlscJ 

. i/N-ot 5jl.il 


SJjU j^jU w b L xVt frtJ&L»l frU tju 



O j^->j c£jj>,> o* 4- 

- H tA^^L<ux>-jj-a^tx^xi^fl J l^S»- 

dd-)^ * /.fLiXljl ^^rtl jl II J*\ lot-^S 

* ♦! ^ "■! i__jljA3 1 A / 

U*,il x^JI J 4—A * ^\,l < > l < <11 > ^ rt ^ 

| .U^ J Q^l-Zt t,l ^J— Cr 

i ^ju _*.tJi ^ w>mj ^dJUi 

JL^SjJI 1 /uJLq^ (3^_*_3 ^jLlJ Jl_>J_J V 

j-J^^alljlj ^ d 4 ^jJI Ij-Cj-xLaJI 

1 Cr Jlj^assJJ I Jl_>- L-^—m/LLa i_sL^L>^I .i JLaOLa 

oULJIo^—^£-*- 3 &)lof—^ cljIjL*J !3 **t^^-^jVI/•! U> 4 tl ( j^^ .JsL^I ljL_*jJIj*_a 

.5 JuJLa LjLajJL*_A la^^| jr^ 3 ^laJI LjljLoJI^ c3LfcL>VI 


:J^luUkla 


Sj J3 ^ l C- l^LLseil £-a ( 
j^IjILi (ji L-OeJ C*-0 


) LjU^JLadlj ^ ^ ^ Jj ^all 05^3^ O* x ltvitl ^j&| 

xJ ILjLo^ljtXl ^.Lc <Jj-*£LSt)l (J-O 03 -^=^ 3 ^J d J/ J ^ (JuoIjLvJI 

.l^Ul]! jlLo j^Lc. i y^ Ji! J!iU- ljIjLoJI ciLL) 





























isu jly .in mUl cjla nh i 


: j r^u^u A-0 


Ja4 j^LoJ l ^ jj L-^JL^aJ^ c <—i 
iGLd_5eJI ^jujLuJ c (J^J^^aJI JLj- 

3_& cjlLa-o&ll qa ^ o» 


tXj3-ot)l ^jl^i .1 J £,1 Jl_*JD L44-0 IjJl^o LjLLa-otil V 

■c^al Q u rtW>tl^ G>^L«£?I^<jJJ ^ Ullj^LuJI 

= c<jG»jVI <^J-C oL^il u3^3—^ O ^ 

^ it-ttljj ^J»jl J i ^ aaxII ^ClA^^S. A <ux)l fl at 


^lU^tl LA-J ^3y uftl ^ I ^ i ^\JI C_)l_ujl^dJI m.) 3 ctA-d»^L<u.3l ^ *1 .i ^ /it I^ ^ 

Juo-lljl jaLil c(L^Lijjlj l^lcj-u/j 14 aL^I)^I^VIj^Lj)JI^Ij^ 

.Ljlla-Oell 

i/v-^qJLiJI i/Ob^A-) LJ J^J (^v)l LjlI jAJi-JIjj^Lj Oj i/v^>-l^ ^Colj 

Lo- 5 ]^ ^_ 3 _L?Loj (J^I^—ccJI ^CLslj dU, J-^a c ^-^IjVl j*l Jdr*I J*to! \j\ _J^U-alLsVI 

^9 XV ^j-9 jG-^al ( jlajlJ Ca a“>~ i/w * C- uvJL>L-Ji ^WLJLl 0\ ^ A ^ c^)>-^eJI^ jJll a * 

. ^-iLodl ljIL?L^jJIj dDG jGLG<^JIi)G j c Ljlia-o&il^ l_>jGLIIj^IL aJI q [^->.<*1 

j^L^a-a Jl c ia-JL^-LuGI ^ 1 c G^L^JI dUG^ uLg ^a^jJL^II **- 11 ljL^bJI ^Loej^ 

^j-sajt-J w * (ji^^il G)l-GL$ 3 c (^Igl^-dJI (J-^alj (Jd-9 cOuLseJ (J\)l ljII j^JLllI i/v^IjJL 3 Jlj Ja- ljGLjJ 

♦£^L>l^-dJI Gj^JG 3 t LjLGl^aJI 

:UlAyJaTJI dJj Jb4Mj J 

: oUsa-oiU l^L* JljJobJ • 

♦G a JLliell ^Ls>LJLi cGUIjjJI >L?L«»J : c ljIjLi)! o 

c QA^JGl^ 1>I c L_iL^i^taUI c L-}[— 2 ~^A c a—9 l/i c ^_Ls>ljJLi 0 

.G-LstGaJI dLJlI 3Ux! 

♦t • 

: LjLdL^aJI^ ^ ^ A |^-j-cjU * 

.dLJLI 5jIj^>- IA^-J.S iA^2^)-9 o 

.<>LJLl 5 -^3->- 0 

^_*JI j_* ^~~V ^ _3 c i/v o 

.cGlj^SeJ VI 3j-Ju Q) 1/v-jjLjJI 

: ~A X-> ^ : \i £% jtl • 

A \~> a iti a . tl *J ^—X a! 1 jLSeJ 0 

.Ui!>*iiji LajLigjI 



djyJI ^lydll Oljl^lj9 ^JLkll (Jjj j( jluuuuuli!JI 
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■ ^ ^ iaJL^- t/\ 4 y^AXl _j ^(ft-C jJi 0 

• dUij LA^JLu dsaJI JsaiLtJi (-Jj«wuJ JLJ JlseJ 0 


: fj. a ^Jl • 

J -ir^ la-^j-a 0 

^-4 u JI ^yA iA.*-J^-flJl (3^1111 (^1^4-1 o 

:jj_3eJ ^ 3 1 ll (3 L?1 _JLa • 


A g ^I^jJI J j3^eJ(j jXj LjI jGG O 

.oLdi 3 ia-^-^GAI o 

♦IA^JL^GuJI LjGL-JJ G» *^jr ~**~ O 

.^a_j; _d_JI cLlL,LU! jGG o 

:ulh^rU jajLio> \J \„0 

:2Uj£* 


_JjJI dJ_(.1 5 J^_xu yL-jJ^eJ^ 

c^^LaJlj Ljlia-Otl) (J^U O JlseJ ljI 
(Jd_a jJL*s>^h <jiajtJ i/ul3Ij»a (3_Jijd? (j-C. LjlLa-oeJj ljLaI^wAI A^Gaji I'^j-X-A *j ^ 

la-a^|j^3 l?AGiJI £UI la3j^*JJ dXJG ^ * a ^ lla^^GcJI 


♦ ■Uj jbuLu^t ^ laU 

uaJL>LJI (jA^GJj 3 Ajlla-Otl^ (J - 4 LjG^jjtXl ^ 1C Jk) It 3jd? 5 JlC J-stJ ^J-C jGi-ddL^^fl 

^■n 1 a i^L j^JILA-C-^. <■*>^^*<1 * a s scatterometers < . ** 

^UjjI tr J3 “altimeters” 

^LJjJI 3j^-l fl >3 t ^da-cuil LjjljJsa-dal (£*^3 Aa-OeJ0 /« LjI j<u rt J 4j>Gjl ^IjJI LjI 

.dGXI a* (j-d ^ rt J \s^£J\a^J> ^ I^J! 

^j-C jGi-AdL-u^fl ljG^JGi^q ^0 LjGI^Xatl {ja l^JLc (J 3 |^JLj Jtft LjU^JGdt .2 aJ Lo-^=» 

I 4 J j_d >3 dGcjI ^0 j^u^LcSf! (image maps^ ^ ^ jlxj 

3 1 <J^ 9 _^JI {ja c-jj-HG^L_n3(Jvll la* ljIL ?1 _AjJIL jU^JLatAl o Jlajl-vJGj.^L ajjlj 

. 1 . d^l^jssJG 3^JdL!l 3 ^ ^all ljLJLq^c 
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isu jly .in mUl cjla nh i 


:( j^luUkla 


LilLLJl (J 3 i c LiljLLi c £^$aI) Ljl^-oell J| jlse^II a^LsbJ A-*»l3eJI (LiLa^JLa^qJJ a^ jJlj 


<-33jlL]l C Jk) ^rO'vtl (Li l3l AA-ji I 4 ] (J 9 LjLa^jjfcI .1 (ji ^L-*-aJ 

i (3^ (.^j. ri ,„Hj y/v-u^l^cJI ^ - "-'3 i/v-3^ ‘>■11 t 4 ^v^UJI i 


1^1L) A to 4 )j-A 

HLa ♦ L^4A4 ^ 4 


j*Jiitl_^JLl(jAj ljIjLoJI JLJjL _^5^3*.«tto~ j Iaa <. ij^a ljLq^JLxXI 1)3 

♦ljLq^JLsi-II J Ju^a^3 


^rto 44< 3 -0 ljI^L^^I JLj 


3 ^ ^IjJI a* 4<<4itljL oLaI j 3 ^a-c^—o/ csjjj^ < 

V C (i—)/j* T-Y) l/\_Cj _txJI la La-Lsc-La ^LjjJI (J3 ^ * La JlLc. ^ALa*3 

L-i'j.to 4 <o' ^J—^LA^atX^ <3 ^-qL L/U^-J jJ 


L)3 

t jls- 3j_ w ^ 

.5 (J^ ^ * JlB ^ (j^jl laj! La-oeiJ ^tLa ^ LjljLa^bt w ^»* * (Li/^ ^ _i^i) 

( 4*1 ft* ))) ^ £a t to^^U ^rto <4<j—J 3 4 <o~ i la—^L seJI ( 4*1 la-.x! ^ i> t ^_ r — u/Lu/Sfl L *{l Ls-Jj 

t^La ulJI ^ 1 Cr 3 3 jl*La '''<~\ 3j\ v^aJLlI ljL^^II ^3 Li t A 4 *■>■ c u Brcigg scattering” 

^11 aSULL^L) ^IjJI la<J^L ail^ L?g) d aJ» 3 jj Q t ^Ij-B 3 J^LaJI A-*-Lf^fl 3 JlL> JaCLjlJ3 

I 4 ] lLL Loll! 03 Jlsei ^J>JI £LLa_^uil Lila-^A J3 ^tl J^LLaJI JlLc. ^a-o&tl la! 1^3 ( -^3>t^ 

33ja^< o dtl ljI^^II ciULj 3 c(^—fl,T) “ljI— a<jl^| 3 ”j>^ 3ItJk)totl Lu^Lj 

U »1 a J , 3 ^ ^ j o Jla ■o&ll iM {jj* LJLxJI iLL-d^La]! (jyJLc. ^Lj^JI j^_j13 ^a y .y s 


jl^ljJI jl^eJ sj^~~~^ A J ^rto ^<<tt i/» a 1*4*>a 

:2UJUUI M jl/t YXO 




ia ^ *,<~> « la— Sj-Ji-l a Lj^La^s ^Jl3Cv— t.uJ La—o&ti dL-ja _L) a uaLstJI 31)3A 

"^3 ljUo *^U 3^3—>^lt ljL-jLjJU .4_J L?l LoJI (j^LjS ( 3 _JjL? O—^ cLa—oell 

03_Bl 4_1c- llj l_j_££_t3a}| _ ualLaL) ^_Li <.(J> a 

. 4_lLo-lLjl _ ^a 3 La__o&ll 3 >a ^ 1c I Jl-o- Ij Ij^-a J^—LstJj (Lil to4^r^,lt 3j (J ilU 

4 o LLc (3LUj (^ 1 Cr £.\$—uj (LilLa-Oell 03 -B laLLo&II L^IajVI JLiJldeJ w t ^ 3j JlLII w U» ♦ ^ 

♦(Lilto 4 *^-aJJ LA-^uLa/VI ( 3 -C aaLc. aJ^D 

j 3-^?3 iA^ax.fcuJl 3jjL]l 3jl^l 


I L)>1 (Li IL)' t >4 
J^L- 2 A JLJ Ssej^ oLJj 3 A^S^JA 3 J3 JLJ JlsbJ JlcL>.<J j A^i>3e-JI 3 LoeJi 

(3^^-q _L_) -L-JLstLaJI ^1 uLjjJI ^lLjjL-LlLI JLa -a^j _j a-^l-^L? lLjL^=> ^ c^LLJ Li^JL) 

♦ LJL^o/VIj />t^» ♦ \j[ I t il^L ^aKj A-fc^a> A 'tt ^Jlc IjLar*- 

LA^e-LL) iA-JLa-1—^LaLlti l a! ^1 (J3 ^ 4 La-o&tl la-v^-ILjI L)i^ ^ L<J^ 

♦ A-i ^Lc (Jw<xj»_) ^J>JI a * 1 Lit' 
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juli jx jly i'im mJJI Ljla nh i 


$ Juu j* («uj tiU 


^lU i er Lc < j^ LjLa^JLatll ^ 1 C 5 j J_Li I JLxJ jLai JLlLa.<VI LjL_jCj 

la- 3 <) tl ^]I^_ 3 »JI (J^Lo csl JJbSfl J Till ^i, olj^au^oL^Xl Jlsl 

3^ ^IjJC i/v ^»UJI LjIjLJI L_ai . Lm * 11 tl 3I ,,,i\\^ a X^> /> T a .tl^l . a il ^-d (A* f ilhiJi 

c l£j 3 -VI ^3—aVI 3 cjljLjlJI 3 C lLLq^JLx-a J^L_ 3 ^J 

" J>jr ^a-JI oIjLJIj^I^J^JLA JlLC- clU23 c J_ a ^ [ C, da^oeii ^j-C. LjLo^JLaLjQ^ J^D^~^ 4 sJ 

.LjLa^JLstlJ D JJb ^11 lA-j-iUJ AVi^ljjJi 3 M tXl^-4-ul.i Ljl^^rtl ^Loej^ .lllJS ^11 La 3 L-Oc-^JI L-wl-uxJ 


ij-ylaTJ t uLdkla 


<—reJ dLJji^ J t cal *WVI 3 .M * 7 a LjL-jCjj^-St^J 1 * >W> *dr\J (J3—1 -S(j^A *dt 

lajuIJiJI a^ A ^L^tl ljULJI Lot .oLJj £ jlj. >■ i/v^ 3 _9 ( 3 II 3 *11 3 LjLiLjJI ^__33$J (/JLal T> a ■* 4 

J.^ ,*\ j^-^ill3 .^JjLTidl ciljiA^I jljJlsbj^^^JLcI JvS^ 333-3J Ja “hyperspectral data” 
^11 ^Loe-l3 .jJLa^Vl . \ a <s~> Lat t£:>UjJI 'X$j-*X Hall ljIjLoJI ^rjr d '* 

Ji ^.a^-J cLULJIjil^i 



(j-alidl ^yj<) ^11 2_^U.li (.ia-Oeil 4jl^_Jlj LjLjL^JI ij—a JlJ Jl^j. C-jL-l^i tjr JL^ ^j—SeJ 

j^2ll aL-a “Coastal Zone Colour Scanner” (CZCS) ^JL^LJi (^-ULJlIj 

<^3 .HA“l j^Lc <fc _ 3 CL^3 HVA j*Lc JuLaia-otl) (J3I tIl>La^JL3»_a ^^ej^L_5 “Nimbus _ 7” ^ cU ^tl 

oULJ! _J^3-Cst-a a JlLc . \ jlJ j^l_C. 

^^13^^ Ljlii ^ ^ <3 IWi c sl^i, 

“Modular Opto . electronic Sensor”(MOS) 

Ocean Colour)3A3 j3-l U^-Ai 

.“Thermal Sensor” (OCTS 

3j—3—a , \ jjLadl (3^L_L>| |^J ^_J 

^JJ( (SeaWIFS) J^la JvIjjlsJI jL*_ll^VI 

c)°l^V_ c, “L^U”^/»H^JL^=34 *1HlU 

<:!_^aJdl i/^Jl^a3 (3^-^i (MERIS)3 

j»-Lc(MODIS)3 j»>Lc “ESA” 3^333^ 

47 j?lui (OCI)3 c ^L_c^L)A^Ai47 a 1UI (GLI)3 cL<q ji “L-u/Ij”^J l <: ~~^>3^ 7 <a lt^->l3 


d 4 ^ 51)31 ^li a .t A ^ 3 c ,/^-o-LTjl ljIjCj ^^sej ^ 3 . SjA^TII Sj.^-7/I dj & 

^L^a^jLjl (J> ^11 Cl»-oeJ ».^ ^ ^ rt ^Gti I4JI3J33 * ^LdJ ^La —uj i/o-J^3 3 ^3 

la34j tA-c^—cL^i laJ »33 ^d * *y °3 J 3 * LA- 33 -v^ii 4 I ^**»-11 ^aJI Ljl—tA<C 3JI Jl ^3 7r C» 3 ^- 

. (j^ ^Y** — 0*3 tTJLJLE 
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isu jly .in mUl cjla nh i 


£L}\ JuJlm YJlO 

:2uj£* 

Jt SLoejl j, « jG (jl iljJI , L_ <L j ^ ^ A * 

lilc *tl dLL> .j.—rlbJl dU t X J| ^ 1 C 

. ^ 

0)\ C-jl-t .rt<tlj^d *<<tl Ljljlj^- ./Osul) 3J\ k ^—»JI ia— jjla-UJI £_JL<JI 

. 4»JLc j3^j(JL stll *tl dlb 1 aj^) j, j * ^^1 ^^11 

*j ^ ^viLstJl ^w^JilL) (j-Se—JuJI _*^-^jr Jjjrl^jl ^ _* /i \ Jb-C^ 

LA ^ Hall (J>->1— jJ i^l »IA* <3 ,a)I jl—itodl ( jj9 wLscll tA^lstA^ c <—£A (J «LsLJL 1 (3j $ 

jlLc^ .L_ia^i,i ^ (J-«L*_ilL) ^a—la^s-I 3 -^> (j-Cr la) 5 J -<JJ ^ ^ -»-N ljI^^II ^ S dLJJJ 

(jl a ji lajLo^cJI L»Lfi> jj^ 2 Ljl *3 ^3s)l _xJG ciA-jlaJu ^JL) (^1 

5 JLC JuJLseJt—oeJ ^ ^U>:*:tljn '~ 4 1 CT * (J ^ J jJLJlj SjJllil (J^_JUlJ 

: (J^l^-C 

. laaJLJI £^3-* ^ 

. |/V * rt *T 

. JsSLdjJi /> “*■ dL^bjI .Y 

. j-LJI LA^aj^cj ^..bbJLl j c ljIjLiJI t ^UjJIj Ja^UJI LjU^lsdl .1 

$ Juu J* ? tJ^i (fUJ liU 

^.Lc iI 4 ] <_*_aM^xj^pil < ^ r io- §i SjlolJI ^L?Ll 1 I ^3j«oo u^ \ j. ^<)j 

Cc >4>)i D'Jr\_isJ l i^oJ ^fl j A J (.^ i 1 ^ ^j-4 j/vJj. ^ << - A «t^“* ^ 1 ^ d-^JI *cJ^ a\ 

JutJ jLsl_<1oLwj^I ^ JLs&IL- c L&jl— ^t«-*L)l lajl^JI (jl ^ A (j-^i JL^aLJI ^ JLaJ ci 

. L&jLIoLjI 3) >/v^ d *tl (jl ^—\a J-JuLstll 

<J J«*_A ^J-C LjL^JLx^ JulJ (j-C. jL* doL-u^fI LjljLjJ (jl A Jt cLjlLa-Oell ^JLJli yy ^jJL) 

dDG (JJ* 3 $[jiZ a/VI i Jv-lLlitA LjL-Sj! 5 JLC Jvia-ilLo J 3 —^ j^l JLkH ujL) W>ri itl jLuJIjI oLsejIj 

.^t-LJI dUb 2>34r>- (J-^4^J i^JbLuxJ L^o 2 %JJ SL^^Lsc-o j^liaJ l^lj^lj LjLo^JLstll 

C4^lj^^J>3-gJlj^J<) j) Jb * dtlj^J<) I ^1 JbeILa/1 (Jw<jbu_i laaJLScILm^II JL3tJ jUn-^oL-a^l 5j^-l 

- a ■* /?. VI ^1 Jbe-»—a/Lj j^J<^ *s~i c Ljlj—)lLail \j\V~i CoeJ laji_miVI Jbr ,^>L) 

1^- C 3 Jl Jt> l/v't ,7,1 j* jde.1 ^pjl jL> 

LjIjLJI ^ j "a 4 Uiti i/v-J^ ^}l (1 j|j.Jt a<u - -> ^t, I ^1 ^IjJI 3j^>- ^ j 

JoLo^- Zj s $\j==>33 j-db»ij^> (J-^=>L-)Lq^JLaii,l dUb^o aZ^<< j .j*^AibJ! laL^a<.JI laj^&II 

t JLj-^11 LjL_JL^C^ (.UlV 0 ^^ du^ C(j-5e— djl lLLJLo-C J t<J^Jrl-(JI U/^_-dL*J! 

. Jill J} ^ la!^ 1 LA Jj Ljl Jk LJI 4 J&II Jl 
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juli jx jly Mi'i iiiJJI Ljla nh i 


J3 3 LjU^JLatXl 1 Cr $-& (JLsell I Jl& Ljj ‘ ILallll ^_Jbl 

v,^-lL> la^ jJI la»JI^ jLsL-^lJLuji ^ ^ oaA^i ri a tt J-jLJI jl ^ la 

*3JA *■<■<! la * ^l^pt .OeJ CLA^JJ *JLJI ^ >Lq' J—J J^eJ 

i/o-lseil JlLc laJLo*_a i/la^A *J| {$33 ' ^ Jr «lD 1C jJL) *^J^_^_sclj 

^ 1 OA*;* 3 LJ AstJ (A-jLaAjJI ,^-jLJI o! t *0> ^~~~^ ~ 


^ d *tl J_J JjfcJ (Jl yA (J> la 


«J (JLJI 5j_ JyJLaS 


JLJ JlSsJ^ c J-JL^eJI /r.tl JasAjJI cAL^oL^al ^ 1 C 5j J-dJI l^j (jl ^ A ^ LtA-jlaAjJI 

♦ JulJlSl± {jJ* c^-*AJIj5 JuJLo a <uxll ^ - ‘DeJ C L->^ "~t lt-» /> ill 

y' 4 ^-— (j, ^—*\ 5 Q^—l ^ ^ Jj ^ ^ (J^ ^ ^ j ia-^-& 1 C- laJ^)1 ^IjJI J>j) >a-^W a it I ^ d *tl j. ^ 

la-^j» <•■<> (_jt ^ ^ (3 ^a> <uaJ A^JI dlb %1 a I _\_j _\_5eJ ■ ^ A x * .)3 ' ^ d. x ^"*~J 

12~^ 3 jlc Jl LA't S »tl |^uAj3 i 3<) (U/^ ^ ♦ ^j-o ^^JLcI ^LjjJI ^\-c.j _u/ <j3^a3 UJujta l^LjjJI 

♦ ^-^Lal XjJ^eJ ( ^ ^t l ^8 (J^jl-ScJ LowO 


j cbyJI ^ly^l oljlalj9 ^suJI jIsluajuuiUI 























U ■ I ^ 1 ■ ■ IM |J__iOflll 




*M>»Jl jlalj 









/iijlill Jjljlbl jblj 


: (Geophysics) £bj£^ 4 %)l 

»A_J JwtJ ^ X 4 J 13 t A ^ LI j/v-xjLj* fl)l fJlc | j^CeJ 

^_Lc lLU2 4^3 JloJolJi^ ♦ AJwa CJjJjJlj Sj^uLo® ^La-uujl 4^ 1C LjL-uLJi t—Ijrljl^ uUL^ai.1 

i/W < << ^ to L^Jl-U 3 gA* * |X*W lA-^jLj^-xS ^Itai^cILuji 

‘_ * **** yoc-Go 4^^ ^A-ot-^LaJI ‘-^4 ilj^4^aJI LjljL^LlI . 4 ^ ^ ^ ^ L*.*?»^f-3 

l A / j* l a tl ^^ 5 Oj^<.lo>-JLl ljL^UQ i/ObcxJ D jJ^Jj oljLJI cillhX^za ci/Vi ^ 1 j ^ll 33 •*** 4^11 ^L<-tc4 4^$ 
i/v-ot-j^l^ii tyOjIjJLjbVI (J^Oe^uJ i/v-jjl-Jy-cS^-OeJI 

J-J3J 5j^-1 jl L-)lj^?r d x\J j^l JlS&ILu>I (J^Lq UA^^-C-I * ^a]l (J> * d S 1/OejljJI 

L_)^A^oe^uJ 4^)*^ ciA-i^l ^1 jJI i/w 1 rt *11 j^l la-cJL ji^w^4^3^"*^ l A ^a cla d 1 a **-\J 

0^1 

JljJlzsJ^^ JicA_ ujLi (^[3 ^3—Lc^Jbl — A_gJUs&ll 4JSjIaJ — c\ _fO^Lc J\ *1 * J 

tAj^L^alLs^l djLolieJl^ jjJ^i-ll 33j-*-^ uLj sdsj^) _£,L*JJ A—LoLstll l 1>1 d *!<•>!'3 3 ^-*-^3 t-» a itl ( j_,*L£==awo 

aij .1/v-Jc-oJi LjL^/IjJJIj A-J—a/ JJL^ll LjL—a/ljjji 4^3 ciA^JiJocll C_.<-C^=» ! ■ Ji.ll A—^|j^3 

4^3 (_JwJ^c-^]l L-)l a a d 3 A-^t-j^-xS^-iOs}! <-Si *<< ^*"> <t ^ d <ttl 

4^JI—^.<.<.^ ^ 1 C^>i<) Ljljjj^lJlj a LjLc^lto dtl fj^\ (J>^al—^<Xl ^8 ^~—^\ (J >■ 

. l£ ^ L < . u .a 1 Q, j CLA^tseJI LjLdU> CO^J-^3 

i/u«Jhj ^ d ^ .3 ^3 ^ 1 ^ j* U Ljl^Jljd) cJ^ ^ <i ~~ > 1 Lj ^ -^ 3~,t~^^ j * j 

*11 ^ 5^3 ^LLlI ^44^ (J3 ^***~^3 tAJ3j^Jl (ji^L^a>Xl ^ ^ ^LjL< 2_^LaJi 

ljj ^3 -^>3 * <3^11*3 - A .1 ^ ^ 4^3^~ , ^^3 - c£3^"*~ ^^3 

L_dJL^aJI 4^ /»! i>» ^tl ljLoI JlielLfaul LJ>J^laJ UjJllL« <.LA^Lji3^d^o&]l LjLo^JLxXl i/Oeilji^9 4^ 4} LjljwXi 


: ^AybDI (jib U 

oLil (J^Lo C ^lLs—^jj doeJ 43A-3t_fl <-3 J & JLjJldeJ 4^ 43^—LaJi at\ ^ XJ3 

?~3Ip «tT^ G 1 «t ^ a^j.■> a 3 ^[3 > ^[3 - ^ ^3 4 > la > 4 3^ Jill ^ <■**>iQ^i * U 3 cla 

Gl g \ A to 711 (Jl yA 4^3 3' ^3^—■ <3 >3 d sj A ^ 33 " 4 L-aJ (.tA^Oelsa—a> CoelvJI Ljl d An It 

u jlL^II 
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/iijJJI Jljliiil jblj 


: i&v* 2uJ &ma!S jb *Jt£ Ji-Uj 

&. \~t <i,\^ \ ^—\ iL-Sl *<< ^n.* ^ la^^31^&}I j * d ^ - i 

^LcJj c(3^5-iH la^jLlJI (ji?3-5t)l ^1 JlLo[ 3 J A C J-C Sj. ^—\°l (J-H) ^—\ i 

yv-u^>jSfl i/v-jJ^Ls&ll ^.Lc dJJb ^L?lJLl! J^J^J|^Li4^ejllLj^ 1c 

. . ■ t-» x A It L-^-^aJrUI^ J^-3e-yga]l la^IXL^=J L*_*J o\^=^ (JJ* (—dJLoeJ (J\)l 


±\j^\^± £- J ^J^fl la^ ^ 4 <a-lo»_J^ : L^ "^X^LolO^ -‘M-c-J 

. 3j. ?'< a 1' a** ^3 un^<.<.<-J r>LjLtl 

(j-fl 90% (3 <u-J : ( * ^[3 ) 4 ^ Cj) * > ^ 

: ^_Jb (J^lj*4 SJlxJ (J-^jtil IJufc V^/i \ W /j_c ZJLllI cSJi^j JuLaJ ^J\Ji (JLo^c^fl 

. ^JL^eil (Jw<j_*JI 

. LjL 4 LxJj ^OtlL*_* _T 


£,Uwjf f^IL^S ljLq^JLx-^ J! oA-ysj-^JI ljLo^JLxJLI (JtJi^£eJ l_L& C*-o- : LjLjXa_*_U JA <<< a ) _Y 

. ^Cj^Jl] LjLu/L<i JLxJ 31 A cl >Vajlj*>' ^11 I^JLj^-ScJ ^qJLj ^L-uuXl ,’JlLaJJL i/v-vJ-Aj 


♦ uo^Aijl ( 3 ^,^ 3-1 ^L^ull -3 

la j^scujj j\y a ) L=r Lc JujJL*_jJ l Vi CoeJ —kHJI JljJlscI] la-JL^-c Sbl 

^ ^-J CLA-J^)«-J-u/ LA^^-A d>A _ 3 ' l/v^taL^ * C- c^tr*> ^<<tl LA^J^S Ljlj.^r d <tQ ^'^L*—u£> 

j/JL^LdJI j-stj ^rVi ^<<tl ^11 2 ^jlj LA^-^ii Xove Rayleigh 4^-b) 

C^Jt-J^-o/ LA^/L-tO- 3j45-L) LjLu<L^*> X ^1 (Job^uJ^ LLa 4 JLXiell LA-ot-o-iaJ! ljI3 L-)l d *Vitl (J 4 J 

^\Vi d 1 (j-o S^Jlsbjo jU_>i (jlc 4 Geophones & Detectors ,j^-j^l u«^=»>5<J ^uU=i«/^l 

♦ ^ ^ |^*3^ ( Ba V^a^uJI^ y/v-w^w^-uJI la^-^11 ^IjujI l/> ^<< x ^Xl .-* ^ ^ ,^tl (_, d 1 *tri *tl 



cLyJI Oljblj9 ^JLkll (jj) jIsluajuajIII 
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/iijlill Jjljlbl jblj 


'j —• Aj ^ . L^J J-4J J^ie^31 VM'~ ^ 1 C. - loJL»-) ^11 ^jl i_3J|jjiJJ j^3 

1 (^" ijULa^ *—-vjtj t/uLAjI j-iLyi_> l*djil ■" oLii^laJt ( 3 U^I i—>U«^~ 

LA-v-*-* ^-—*j~* ^LXjl J -43 yv-<- 0_3 <• ^ Id <<<tl LjLd_*laJI j^l^LaJI 

laJJ^ stil tljLjlsaJI ^j^aLol jLJjLSeJj ^<ot' LjU-^oJD LjLa/L^a^JLjl J 

. ia-oJLU <-jl * dtj^ 

c JLc- (_>1 ^ ^ ^ £, Ljij. , ?f.d.^.ll (_)! bXjuLxulj c l J^-<-ai,l 

lj! jf\i ^JLc Acoustic Pulse ^ jlj*um > ol jl^-^ £.111 Cobj ^jJlj cdJ^i c^MSj^JLc. J! (J> ^j jS 

^ 1C g^Jj I JlA dj^l ^j-^=>w<j. Jrl-o £♦♦ 4 ) ♦ ♦ (J^J tfUJ ^oj.-*.a<.JI Jt-fcuil lajljLHa 5 J\j^k 

^jLc. (j-4 j-^cJCL^ -4-t ciiili ^1 J^sILwjIj ^, 0 _T ^Jl j^ 

\ \ ^ij jsuyt 


fUfljii inH 4AJ|^kJb 



v ^\Sju$\ (j) 1 (^) OU (wj iiasJ (!) 
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SUyJI ^l^lXrxl Oljblj9 ajuJI (Jjj jUluulXuiUI 
























































sujliJI (ijljiiil jlalj 


J 3 \ ^>3 i/V-WJ djlaj : Refraction Seismology ^Lo^=J J 

^ I 4 -JI ljIjL^JI la-jJij Ui c l^i a d~,<r> (jUI (j^j ljULaAIj L^Lajjj ^ 3 -^j 

t J^LsLllI 1 Cr l_3j-*CL 1! ^JL^LaJI 0 Jl& c - </v Wl 

LJ^aL*_A J^CLslJ l 21 *wO- C^A-^JLo&II JM>- LjI^-^JLI U>-C^)-a/ ^-JfialLuo l >4 

. 0.4) elastic parameters Jojotl 

jlxj J^j <JUI J^Uj oIaj : Reflection Seismology -T 

t UN m * II Ljl^^Jkl U'-a/jj^ ^JLC lj^£> UV»aLc. .S~> \& t UN-J^aJ^H U N 3s)l 

♦ jL^J) ■/«■ * ni un-uj 


61 lX^ c ^ unJij. V u> fl (j,u a ) (j—G- ljLo^JL*^o l \ X~» * ) uvJLj^LaJI D J_& l ^ jl 

uojijJLl lj^A_^Iji_<4^ ljI a ^tl unJU^L^JI j stJ! /j-c l *^t*»»*4 Jojl I u> Lj^LaJI 

(J-oJlJ L*saJ)1 y/v^Ljj-^^oeJI J^UHj uOjlJLa ^ C u\-^_Jj«LaJJ^ .. Ljl fl *V*> It 

. (jia-SL-Ji L^ixatJ ^4 unJjLL^ c-Jj) ^ A^4_> (J^CL^j.-a.^,<.JI (J^CLLj^Lail 

‘(^J —uv A (3jr t^»11 \ u\_JjIJLa l u>-«oOj. ^ *<<tl un ^ JjiaJI L-^jr—^.4.* 

_<_«_J dijju^ t( j-£3»jSfi ^rl^> ns CoeJ ^Jb l * C 11 An -w^ Ipi ”\JLjjIsa]l D Jjfc Ljlj-c^u> (J—^ 

J^-5c^all djLs»»^i.l jl X.S*-i\ ^ 1 Qr Jl^CLaJ ♦♦ UNjlLaJ-^JJ w ^lxU»tl .i^^-siJI JLJJlseJ _a 

-O*- ^ ^W <t ^<< > LjI^ t UNJ^IjJki ^ 1 ^ > \ <4 »t ^ J Ljl^^Jkl 0 JJb ^l_,.<rf*< ,A.>i (2)| i wC5*-^ 

.. LJ^ULatil DJUb JLJjLSeJ.ijufl 

> Lia. ^ 


C 2- 


DJJb l-J g), a,C DJJb u>t^> ( h Xk 

LjIjLJI (^JwJ-SeJ 1 - a flail uN-Ajtji^-cS^-oeJI t^» 11\ ^/OjLd^ I un a 1 —~a> A ♦♦ UN ^ 

Sj^U^^ un^j^-o/L^ (j^JLL^&t^ uv>'L>' (^\ ^JLjj-LaJI du>^<< tl 

.. unJL)IL? ^JLoj lJJL^=3 

UN^oJL^IL auXI 1 A>- a ^ 1 ^ ljIjLJI un^^JJcIL-uJLI Si 




djyJI oljblj9 3 JuJI (jj) jLsuaajuujLII 
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✓ijpJI Jljliiil jblj 


rGPR^MM' 

j*l iX^jLuM I t Aau ^aJI tiJj i v-o- c i/v_CLjU (CjPR) J)1 ^IjJI ^ - Jt J 

^ L-)l fl ^ *P> <>tl g/> fl t *^rU i/v^oc^JI 

OiciMol ^a\ y\ 4 A Jr ^ IA ^ A qa j J^jr ^(3^ w ^jjf ^ '.* ^ ■Oslli 

(Wave Acoustic) i/^j^^]l d>L>^i»l ^didL^uj ciU j -^^3 c ^ ^ s ^E&-c s ^Lj^LaJI 

- A «t "‘ * Jl A Jfj 4^aJI Ljb-^il j*jLSeCLu.3^ cji! lSL**d jbljJI ^vJLj^L? Lai 

Co^l jji ljU^LI <^lc jujCLslj o^iI-^laJI.(Electromagnetic wave) 

Ljb-^iJ j^luLse-LujI Ljlj^^o ^ 1 C Q^tvrtl .Lliu^!^ loLu C riilLseJ l^JL^aJ^ 

^Tp> CoeJ ^11 L&J-J^J A l3 cL^-4-uJ 6> < ■ < ■ <- ^>6^ ' 

(j**J) cAJ (^Jj^^aJI (JjjiJI CajIj) ^j^ajL^a^eil Ljl^LaCLlI d_J J^eJj) \~> ,,,^\\ 

(JALai I (JjLo i/\»JIj»JI lj!^ ^il 0\ Cj*~~~* *rl ^ U^* AjjtaljJI Ljb-^JLl ^ c 

. •* i/w * A *t £^)Lo4«a i/vJ«_tJ - at J ^ jJI^ c< - *P>jJI 
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SUyJI ^l^lXrxl Oljblj9 ysuJ\ Qn jUluulXuiUI 






























aijjJI gljjjl jblj 


:4ijiaJI jjjLj 


0 (.\c J T lop ft l - ,. V, * - a jij ^ It^l. t4." ,.,l L tj[i (jl 

oJl* ^ (»• Jiij tJLsJ,l IIa <^3^ *j»Lc UU.I ^iIoej Jjt jJLij t ^ flc LjU.1^^1IJti-l 

' ftl A —" -..V J |>lc .3^.'0 - " .i. i JU j! 

j^Lc. ^33 li^-Lc. SjjJj Ji*^a J ^~> ■'■ ■ .> y/V^-^Jsl CjL^JL C. i C—^ij^CUl! (.y/O^B All \_* ^ ^ 1 t^»tl A <uxll 

l ^1...Vi j *—~~\ Lu>U< <Jl * la-m^L>- jl pIj i^o/I ^H>l HY1 

. ^JlJL>- (jujLjJLl LJIjrl^i (^JjIpIj > ^ uJmA CJ3I (J 1 *~~^3 4 (3-4 -*J! JljJlssJ^ 


JlSj CiLS-j^LalJI j*H”l* j*Lc JuLa 31IJUtfl ^UaJ ^JlieILa/1 JuL) 

j*lc ^^3 i/OeiLsi-^ l )^- 4 I^L*Ij^LaP ^JLseJI lI^S^JI ^JLjijlaJI LJ>J^LaJ> 

i/v-Ji^l pljJI (_3j«tr*>tl PJJb LJJL5-3 J^3 c_3^^|_3 LA^-^>^ * flt l (-P^fLstU LaiyX^e^c^l ^ a JL^^J HA* 
^j^IjIj^I * < j^ - Y*** j^lc <.!/'-<-£-*-* (^Lr>lJoJ i/v-jJdXl ia-u/ >U 4 JI ^JLs&a * 

^ 1 c c(J^a_J jIpjI ,>^ 3^-* -^JL*JJ iy\-j-u>jjjJI 

. LOZA «lj5i» ^jIpIjJI jl^sJI 


ub-^il lju* 


i/v-M^ll! Pj) A Or (,J^Aj>- LJJ 5 L? cu^JLLo J^-£~ lA-^->L jjw^S $ i/v ^ Jjr ^** ^-^ll ^Coi_J 

ljL>^q tJLujji ^l^ljJL) t^oLsiJi Pj.gJIj ci/uJLc^ iyvijj >3 (J>^*^tl ^ ^ 1 A ^-v 4 !V\ 

^1 LjjLuJj^- //<^tl ^rL-» //■ t_OeJ TO** _ ^ *) PP^JI ^ ^^^L-»l i 4 ^ 3 j~ 6 ^*~~^ 

l^lLJL^J 33 ^<<tl ^jy lj ^n.^ ci/v d 1 *>*4 3 ib! jj!*; (_3^ ***- ^L>o>-^J^-^>- 


^ 1C (Jj ^seJJ (J^-JLstlll L/vLaLjl^^ll PJUb i/otlLsi-^ (3-^i-3c-J (^3 jj-^3 c<J^ jt^ 

C^JLLU' ia-jJ^ 4^=JI cLjL>^il pJufc cLjL>^ll OJJt) 4_^3 LJj^o Jsa-U/^JD Sj^sa 

i/vLa^l^J |^1 ji 3 l^Jw® $-y>- ^j‘ l ^ - * J £*_o- ^aa&JI lLLLj ^ JUo ^ 1C -L<aJot_>3 

x^=sJ-J Pj-5eJI^ ^Jl * d I 


(3-L« a i/v-Jljli Ip Jsa-ujjJI (J3 ^ J Lo> lie ^vJLslS ^O^JI (J3 ^ ^3 

t/»-Jlll dtl laI-JLS (J 3 ^3 c^l - ^-fljJI pll[3 4 JpTr^tlj C^lieil (J^>1[3 

jdlil pil[3 4 4 o^ 2 ^! (3 -Lj tyv^JL^ la-jJj- 4-^^ t/v-JLc^a^j ^\-JLjIB Ip la /^tl ^ j Lo jl^ c. 

. dUp 



cLyJI ifjlydll Oljblj9 ysuJ\ Qn jLsluajuujUI 
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/ujliil (jjljlijl jblj 


GPR Jt J*mu da 


:3UmUV|^LII 



a°) GPRJI ^l lo > _ £<_j 

(^3 1 /vJL ol^ lA^I Ub4 LA-*— *<.<-*Iar>UJLaJj.&ll Ljt>^il I ^^Jlc laILJLo Ljlj^^aJj O-Lfc (J^a^ 

laJ ijrUI Ljlj^^a-a LA-dJLota 4j La eSJl^J ^jda^aJ La JlLc. ^ ^ ^j-C 

LjLd^Li^-'l l jl ^Jl \ Cti^ Ui L_^-^_) D LjLcJjJiJIj la^ J* * (^JL-A 

. LjI^^JLI $JJt> I 4 J Coajlag^l ^gjl S^LJ ^_5ti LL-L> CLAg-^ggjgl * * *J^.^aJi ^yj[ ^ - jl ^j-^J 



: jJ$£aJ (M 1 
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SUyJI Oljblj9 ajuJI (jjj jUluulXuiUI 













/iijJJI igljlhl jblj 



^3 J>3 tbib-^il (Jbjjb jl ^IjJI j*3 ri J c LaJA <<< a ) j ^ 3j3 4^a]l ^LJ 

^JLc t^j\jt-A b a 1 j CjIjLC,! 3j3 \ l^oj^c .3 la <ux^a> •* xll cbb-^ij CLL b * fl~ ^>b (JtdLL-tdJ 

^rb 1cA-Jbp^bl ol'^-nAl ^'vtl (Jd->i^ILi^-vtljl ^ ^./». ~<bf. A * /ti) 
LA^l *b £,1^-0^! ■ 1 * ~ & c 1 ^ ^ <1 *1 /i.< ^LA t_CL>- ^jy lj LCo- la— ^>bb)l ^ 1 C. t-ji^l CLb ^jy lbJb^ 

^bb O £.b ,<,..-dl b-^-bed ^ (^bl a j Ljj^l DAJb * * < ri *J b-*—bJj ^3 ^ J 3 c^—jI^L-^j^H £-b& 

•0^1 

:(JtfljJI 5^1) J*_jai\ bUjl jj^aj JL=^I 

(J- *3 Ljb-^il ^ jCCJ C33JI (j-fl J-JjJkl b-b Ajb Cob La CJllA (J 3 ^ J 1 a JlLc. 

3^ La {yAyA J L)' j- 8 b^* LlS^ A->-b i/O^biJI laJ bwC C. c_)b-^X^ O^ lb* ^ lb ! 

b *~~~^ b3-b) LA^uLdil ^ 1 Cr LA^^-a^pl LjijLd^fl 'L A 4 |bpLJ a <<< J jolljl IjJb (.la *bj LaJ^J 

. «jbljd *L ^tl\\ 

^j-C. ^rb ... CoeJ ^3-^-3! I d tA-it-ob ^ 1 C. l_3j-*CJI 333 Qy* J3s.*l— <, <,JJ 

. jdjJI ^L a tl b ^ b-bbej b-^>b 

CoeJ ^3^-31! 1-3Jl^JL Id.xb laJoLUI ^ 1 c. LA^^-wjji«^ dljdu^n ^j- 8 d?bul ^Lbl l ^** J 

^a lLj^Laia 3j^o> 4 _j ji (JQ ^ J jb ( jOj^fl ^b> ... CoeJ (yySJu* o!jb> <Jbii bthJ^ lb ^ ^cb-u/ 

. ^A-ob-lb i ^ a C- b^i^l l^LoOs-Lo 

: jOAJ 

L)L=^ 131 13b c CoeJ b t_3JL& ^ 5^3 rt tl b ^ b| 

L) L)J (^-bLL-ioa b ^ dj 4 o]l J^b ^ SjjojSf! CoeJ ^ uaJki obejl b^b (-J3-0! dlbjb 

LjljbCu^fl b_aJ 1^—3 

Co Lbs 131 L-o>3-ol> 3 
jb^sbl Ob^ ^bbidj 
cj^_*Cj ^ CJ3—oVI 3 

dll DJ_&3 

blb~» 131 Lpajl j^bb 

LA /°>3 7 - dL-oO CJLjjb 

J _bsbll C_ a la_ bb 3 ^ 

L—ot LA-JbbsC-a 

2—bb LfeJuJob 

C_oeJ CUJJj (.L^Jbbej) 

^.b—0> X A A J A **■ 4 
♦ b-Jlc; b^3_A^_c j-^bkb 


cLyJI Oljlalj9 ^JLkll (Jjj jLsluujujUI 
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/ujliil (jjljlijl jblj 


:^!J^ jjuti 


L-JcaJUl l^jwo iX-i JLoe^LAJL^ui Jli=^! ljI^ cjLijI34^ Cy 3 i^JsJuiseji ^I^j! 

(^LaJu c &U \)\ i/v-SL— uu\Q) i/oi—^ul Ljli ^-Ijl a (JA^JCLs ■£> ^ 1C 

. ^>-Lcu-A ^laJL) JUbj C L/N A a ^/Ot-^ul Ljl^ c yy^-Gu-A 



S 3*£ JuJm uu£a 

LjL^JLatjl 't 1 (3-1^ L?J> 03 ^ <-SJL-^)I ( 3 -^^ JLJ JlSeJ GPRJI jU^^JLc (_a ■» J 

c t y/v-vJLc- ^ j *'' J GPuAJ.^ }l JIjjiJI L-^li Jj-C- 

0 ^_*J! (jujL^ " j J GPRJIjL^ (jlS dDJJj cyv—JJrlJI ^ 5 -) 1 C J jl ^IjJI LjL_S-^a _ u> 

. JvJjfUl OdJb jl ^IjJI ljL>^9 \s*£,j~uj j)\ <^ljy4_£=aJI lIoIj j'&jjlj* JJLc I J^>- (Jh^a^JuJ 


W: r ., 


' y / 


. ■ nil 1 .,/j'-^ j* 

_j •-■ I .l_l_l J t ■ 1 .' Jjl ' *' I * M 




^r 1 ' J* 

1 1 


181 


cLyJI gljl&l Oljbljj ajtxll ^AjbuluwUI 














aijjJI gljjjl jblj 


r ^ 


Optll = V *T 
V-UUu 

v& 

Air = 1 niflt 
Sand= 2 ns.It 
Sol s 5ni/ft 
Clay = J ns>Tt 


L. A 




■* ■ i S 



r 


V. 



GPR ( 


ij^=- 



cLyJI Oljbljj Dull ^fljlftuuuuiJI 
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✓ijpJI Jljliiil jblj 


y0^jw<0 Ui-4 1 ^ \ /j-C (J> rt*! <<< A (J- ^ d<J (jLjjl^jl _Llj_5tlLj d*jl4]l ^B 

(J^^JLjtB . L*_a (J^Ib (jLjjl^ll 4-^3 J dJI ^j-C ^L-yjJI la j* 1 >4 C j— 

L^aJt Lo^jLfcjl^ll (J 5 ^ J La JlLc. l 4 JL 0 s.AU ^ 4 - iiJLoell L->lLa * ~ auV' Ljlj^^a-A :<Jl^i,i 

: Sjlc ^Jlc “trace” fdL^ 


♦ L_)i^L^u^fl Jmouujj JL^_J I jwt^J * rt .* < <<U 


d .4 c. (_}^ ^ ^ |^J ^bXll 4 ^ A II C- A ' “ *• Jl * rt * 


O-^il (JL-ujI (\ 


.O^H ^\ A *C, lJlSJ) CLAu-Ol-A LA-d»Aj 0 J\£ i 3LJ (T 

.“trace” j 3 Vt) 3 jfUJI dJU 4 

Jo-I^ D la^ 3-^ (Jl—>W> rtB 3 Jlp-Ij la rt *W B^o-^ (/Jt^ la-JLuIJ laILjcJI^/CL *-J^ 

I4I ^ ^ tucjl bIjJI ^j«A la^^-a l)^ (*-caB dJj-2t4j ^B U .la A dLLj ^y— A 

{d-J (jUi 3 bLU (3_5”^3^ L^jOjSfl ^tV-i as 3 3^ 5 Bd__5tA iaBLuaA I4J 1 ^ 4)1 dL-Jl^ 3 eJ i^JLj 3j_A iS^~~' (J& 

JvbL^XI dJLljjLi^l c-oej j C “trace spacing”^* 1 *UjL#j oIbL~4I ,1^1 

j-* 

. laJU^b 

“traces” -Jl 


Jj «jJI (J- 4 T ^ * J jJ 09 —£==CLj 

iA ^ <3 ^^"~> ^ j \ tl laBI - 

Ljl AjiLaJI ^B Ljl 

lj!^ _aCvil C1 l_jL^=» l3l «la 

(la_b 31 tf *tl (J_«L»_, ^B 

<J ua I^^ 

laBL^JL( 

c^J^X) bLxjV! i/v-jjLlj BJ3 



gpr 4i l^»ujwj ca>o- 








laBI <<<tj rt CL^>- 

(Jd-^j 0 J3-3&11 3 ^a 1,1 

IjL&b i/v_^-^il aJolLib ^JlJI ,j_«jJI 

J^-^SeJ fj ^ >*£3 .LjU J 
13t) la Grjujii Jl ^-u/ijJI J3-3&1I 

. (IbJ)JJI_4 la—BbLUJI (3»aL*_A <j [^3 

4_Lj^-^=kJ tA^~~ y ^3 cc^-4?jSfl (3!jl bIjlbIjLjJ(J wdL<d) la^ji^L? (J«-4L<j- 4I dUB jCLa_jJ 

(J^JlaBI—^, 41 ldg>l^oeJI LA-JllCLa Ljlj«a 3 J C djdJI ^1 Jl 3CI—<4 ^j-C. 1 

- laIL)Ij 


i^tipnj'jm+ 


^ {.rHJi J 4 * 
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AjyJI ^lydil Oljblj9 ajuJI (jjj jLsluulXuiUI 


















































/iijJJI igljlhl jblj 


ljIJI^-^3 ^ItlJ^IjI ^Ij ljL x Jt * (j^ ^a>ni 

(j-^awoJ djllL]l (jd-yaJLwo (jLjjl^li (J 3 ^a ^3 Lo LJlc3 .(JwO^-^JLll ^ -^-v^'tj 

*X-*CLs»_i <Jn)I a-<vUi >Sfl 1 a I <.>3-^1 ij-C' (Jma.d.1* (3j 3 l *4-L* (J^a (J3—^~~v J (jl 

. ^JL^JI jaih (J^l.3 L*-« jU^I ^j^_f==>w^3 jJjJ?e-dL 

LyjJsj ljIjLoJI (JwOt^j Aj ^^ajSfl 3I jrl^-'^fl jl • * aU> V? ^saotlll 

(micro -processor) c^jJI cj^JI 03^=^3 .Lls^f l^JLc<J «JLJ 

.UJLcoLuL-dJI (Data Storage Medium) jl>- 33 (memory) Sj-^al 33 

(removal noise) ^all ^^ ^ 1 *) CJJI3 c^d^^dl ^Lijl ljIjI-^JJ a^II^-a j 

^<MI aIIjI a .LjLz-^ I^ILscJL*-^ i L«-ll' L?~~^ i < 0 - l!> 1_a^-Latl' (Jl—■ 

C—OeJ D ^Lc J ^ 1 C- l^JL-Oe^uxJ (d -^3 CU 1 ^ cA^ II3I A^j-d^_) 3j“l^ j*l a— 

♦ 1^1 <<< ^ J-*—) Oj^xA-oQ LjULJI ^1 A^xxul cdL>- ^fl ^Jkl ^LaJ'I — )Lsdli» U ^yA ^y\ a ^"aJI X C- 

:I^L^^u1jLJIj^j^ 

^l^jj aJ^Aj LjIjL^JI (JxJLseJ A J * 1 *d C ^L^y|_3 “O Jjj ) ^ * * J 

JLxJ ljLjLoJI C ( j^aJ^ c ^L*J a=J^Aj^ pi Jt JtJ t~» ^ JL*_> * fl (3>-Asa] 

^ dl l ^ ^ ) W_)L>- ^jy ll “traces” )l ^j—« <-ljuL*JI ^JC-c. l)*^^ >)u £ j V 

“traces” _)l jys a^ 3-^&>» ,j-« ^I^jI j-a ^5 3 aj^Aj^I ^ j 

^vll ^L/Q-c-^n j—3 trace j^a^j a * ^\-oi_j 

(JwOc.< mJ ^ ^da-wj (3^ j^Ji^oJ ^J^L? ^j-C. ^da-wj doej j^Lu.0-^' I4J 

jblj-j ^LJ.! — (jAjJI (d-oe-fauJ jCLa—s^ .^CLjIj ja ljLo/Lj-SJI 

(jLc^j (A6) (J> ^t< »a-^->^) ^all lj l^^ll x^A^sej y^^=* J! ^ 

3“wiggletrace”JtJjl c“trace”_Upl dh>^ 
dJUJJ3 C “trace wiggle”J ( j-j^^ , :t u >> jlJI Jl “traces” 

,^-c.i—>1 c scan —II ^jbLatx^it *^<^*>1 

(^3— ut ^}| ^jia-fcjVI (j-fl ) ^^Lojjl 03-d^ 4 j (jLc^j Jl> 3_33 c^—ydl < j-a o^-*-* c3U^tJ 

. (A6) /t< J.J l >4 c( 3 \j »_4 03-d A-jJ^l Ljla-3 Jj j* '3 

/j «^ C3 3 jl ^c.^L-a/Sfl (j3__^a^j 4 __jl^^L-stjSfl „t 11 a^JI^ 

(J-jjfe__ j {3-JLj i_« S^Lc ^da_u) w ^ ^ _flJLoeA _ j_ Lcr 1^1 1**- auj |^j “traces”_II 

w ^ 3 <• j-^CL_^Jkl (J«-oc—ttCvJI a\^% \ t/uJL^ dJD 33 ca—** >L>- X?3_Lau> a ^ 1 c ljL-jL^JI 

. ( A7) (J- ^ cili3 j—^L slj cCajI^JI ^ ^33!! y, ^l > x JLc clU33 ca 1 ^ ^ t^l ^ ^ 

dU33 (.(JwOe a^JL^C J > X ]> C C-J llo d 7 ^<VI jj-aJsJ-) (jLjl^l 4_0»3J L-OeJ (jLo>^fl j^ 3 - 3 lJ 

* ^“ir* la-dll a-^-)LL) LjLjjl3Jb ^1 J^ILujI i/vlla- 



djyJI 0lyxiil oljblj9 djilll (jjj jLsluajuujUI 
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sijjliJI tjjljlDl jblj 



0 Distance M 10 


(a) Wiggle trace 


0 Distance M 10 



(bl) Scan (gray-scale) 


0 Distance M 10 



(bl) Scan (gray-scale) 


i/vJiJLoeii : A 6 (J> ^ < 


(a) Grid of points for AD survey 


(b) parallel pro Hie lines for 3D survey 


7 A 


_A J^-JLat-jy 

a]1 L^-Ua-JtJ ^j. ^ (jl. 1 ^ ^ j (ji j^ijflli (jl ^ I Si ^ ^ j j ^ A ^ lJ ^ i/uL* j 11 a 

t (coincident antenna three dimensional GPR) dJLta <jL-^ c 7 

^ ILj i a 5 C. ^ . _ijj scldj ^ <—* jlfdl ^ .^<oyJi a (J> ^ Ljl—fl tl ^j.. ,‘——\ -oJ y 

♦ (A8) A ^ J> ^trij l */»_JjLtjJLo h*>3 5 J_C. C- 2>l H ftl (jjgj. * tl 

(A9) (J> ^ Zu w >0> Jr £,1^* J l A C(3>^ ^ 1 ^ ^ dLL _5c^<aJ^ 

LjU^Jmi (J—JLsej^ jl^c /j_ 4 j^l_&£.j_ >■ $ _ft .si * y _ Aj uliUI c 

. ILseJi dLL> 4M I (JfJ ^~~ v J L_ftJLJJt3eJ^ gA j ^Vi 4 _) (jl C 

^j-0£j—5_ft I4JLA ljI jOLdlj £,1 ^s^dali TJIji (3_Jji? ^j-C OJ3 ^2]I (Jj_ 

: (Jw<si^_c. 5 JLC (j-C. cljIjLoJI £l* J^LjtlJI 
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oljblj9 ^jlJI (ji) jUujulXuiUI 
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SUyJI Oljblj9 ajuJI (jjj jUluulXuiUI 
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/iijILil (jjljlal jblj 
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cLyJI ^Ipiil oljbljj sjuJI ^AjbuluwUI 










































/iijILil Jljliiil jblj 
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. c Sj^OeJI 

Li' ^_J£> ^T < d>■ X m J 3 c i/v-m^ 3^0 ^jSjr y "^ ^ ^ y /itl 1^4^ ^ <1 1 ^T < C' ^^ rt*>- £ ^\jLa (— 

5•J’XJlJLi O-Lfc ^a-StS^ do<j3 jJaj ♦(i/w^tsdl liLLU 

^j-c. 3jL*_c. c 31 U i\i I Jufc Jop^l dcjL^a LoJ-jj Ci/v-j-^uJ)jJi i/v_ok^JI (3-^3 

j 1^)3 \ * — C ,j_«) <<(/JLl^=sJL1I laj^ 9 e^JI J\ilL?» LL^^t l ^ * c. l_<_ a 2 ***!' 

. (3-^ ^ (J- ^ <£<j 

: IfU ^ Si* -Uiu VjjJI 2u/vi a^uJt ? UI jl£a 

^)L<.toLjj JjjL^a I ljI j>jr 4^ill i^iLabJiyM^LseJI l^-JI jL^J.1 j^LaI.1 t <*1 ~ _ 

. L«Lc. \ 0 (3^*^ lj^J) * “* * ,3 

.jt>VI i^JLjiJ t/CLjuXrdl t il ^ lt^» 111 c_^a/LtJLi Lu^jU-Jl] ^JLm^Jlj l3 * c - 

^j3 | (J- 4 £’^.-d-H i/v^ lAoOL^Ji (3*^ (J- 4 O^wOeJI i/\ * Sti ^yA *<<tl ^ A <n It <uA £.\y£>-\ 

.(Ij^J) t 44 "l j^Lc- < j -AjSjlGt 



^ d ^<<tl * A ’. \ DJ^ 


djyJI oljblj 9 ^JtjJI jIsuaujujUI 
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/ijjjJI igljILfil jblj 




(. 1 DjwOeJl l/> * ft ri ^1 ^IjJI Ui*d») g_)LjJ l A °\Q) : Y DJ 

. Y**"l j^Lc. t k a (jl^ * 


** a nil JU^I pJj : Y 
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SUyJI Oljblj9 ajuJI (jjj jUlwuuwOI 


_u_ 

















/iijJJI igljlhl jblj 


0 < 2 <4 <6 <9 < ID <13 < 



J^<.< a jliljJlj ^to d a : 1 3jj_*» 


LJ^-Jo- ^Jl JlJuC J^-aJ' r U Jjl 

^1^1 —ui t_al flZJ==>\ pi c^J-c 5j-uLa 

l a * 5j3^aJI ljIjI_Ju| ^1^=*_atjl ^ U^l j_ 

5JAJiU -4 £t_S^JLl 

j tli i x Y, 0 U-^ £_Lj JlL 11 - 0 

(Jul ^ul ( t * < d < <11 ^j—A J -jMj L Jt♦ l.*, ^jjlJ 

jjl d 4 II Ljl^J^fi LJj.^W ciAJjJ>&Se}l ■/* lt^>tl 

♦o 

jbljJ! j>ljLst^_^l SjjLu* ^3_slj 

t/v * {J—A (jr ^y *<<tl ^ A *<<tl (3' ..XV, H ill 

lj^ * ■fcll i/Vi ^ J J ^ *}l ^^jLaJI & jl a jju\ Jl £j» .osll 
iaJjjVI i/CL*_xl! Sj-JtaLa^ l a * /<* a ajj ^~3 LJsj /» ^ a jl 
j^jJI Ult yv-o<aJ J L^=>^ ^_jL<J1 (3[> <"*" <o>V' Jl * a j i/w 


lUl^ 3-OJ t£—jO- Oj--Ofc)l ^^3 u 

gJj-?"^ aJj <<ot,' Ljlto 1 <«<H Jj-a ^-Lc 3^) <^i«*-UjL_) l * ^tt Ij^jlJI 

(3 j^-aL-oz Jli^ . ^33333^ . J.! doe-xll J^ rt HJ f-LEj . SjwOeJI_*. ^iaA i/t_2laJL$J 3 jljJI ljL_scj1 

^j-o 5jfLdJI (.(Jw^jiJI j^LojI i °iy *-—\ aJ—^<-^1 *-~~>33 ^jrLj-aJ J 3 ^3 ^-LjB J\—^> t/CLjL^JI ^ rtU>^» ^j-o 

♦ J~uui C SjJfcULlI C Sj-Oeil C Y ♦ ♦"l ^ — A 




l^aJI L/^lLaJJq ^ ^ L—a. d,x > \/\* t/CLst^JI t 


1 C.0) (^LslJI £,LseJ t {jA £,[ >4 1 C 4 J (J> * ^ (.5 jJI C)l^->tl lil)^ .y\h *^—1 a 5JljJl^j^LLa 

^.LoJLaiJ ^ljrli-i ^iL) j ^ I Jjb |4J Skoj *J[^ 5j-oeJI la— j^Lc- ^oLo jI J_ « 

3yj9 j-i IJL® ^jLc LjLqIj^VI ._a *aV->\ a ^/JLoLaJI lA* jlj^fl la^-slJ LJj.1t C JIwO- . ^j-u^jJI ^.LjJwcjJI 

♦ ( j»j Jj.j, j.U jl jlc. (jIjaJLjlj IIjI ^ clM> ^j- 4 L£y^3j- 3t - A ^ '3 ^ 4 (^ ^j- 4 c3 

: (Y♦ ♦“V Y ^mtjtj^t £a\JjJ) 

(.y\ A ^fatJJj.^ Ju j^- 1^1 SjwOeil tA ^ A T ♦ 4 "l j^UJ UJU-C LAjt ^^jJI ^yOjjSfl L a 1 A 

J^uJCLlI i/vla-a/I^J [^Z. ~x- +r> jLjo»^f laJjIs Cos-m^I %J uaW> *?eJ' ^ 1C- lXjU loL^aJki jjULII lJjI > 

. L * ^ rt * it tl £. Jj La |4J (^^^3 L^t^J J LjL*AOt^JQ ^j33^I 



SuyAJI^IjJ^I oljblj 9 ^JLkll (Jjj jUluajuwUI 
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/ujlll islpjl jblj 



. \ 0 i \ Y d «* (_)AJ (J^- Jut : *\ 5ju^» 
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cLyJI ^Ipiil oljbljj sjuJI ^AjbuluwUI 















/iijJJI Jljliiil jblj 



<-Sj JLtl l-Jo-—^ 3 ^ ^jJ ^ ^4r/o CJ>L£==» ) 0 5>j\ 211 q \ \Iol-JI ^ 

c(^^Ldl Yl 44 _** /y< ^ > JL> ^ 4 ) 1 -* ujL— i 1^ i/\JL^.^a ia^-^bJU,I (Jl A 

l rt ifJJ cU ^ ^ 0rt \J ^i a , /< ^1 ^tl ^V * m *<<tl 4U\mA ^ 1^4-1—cJ 


. t^J^5&5t]l <jlj JL3fc)l ^ 1 C, l^IjS £u*J ^J>JI ^lil) 


) Y Sj^-lstll 5jA-dll £y=>~ : V Sj5_^> 


LA-u/ljj-J tSj-O&ll l/> 2V*> * 4 i/V-j-ujJIjJI y/vIoL-JI LjlL?Ll*J CsJuU I ^IjJl (JL^d 

^VNIISJVII^ tA-c4CA»u^Xl £rL*$JLc^ » l a ^ ^ a 3 3 11 ^ a ^ a j [ * .11 * ^ ^ ^ 3 ^ 1 1 & S i - 

C^2e-L^ (jr?~ ^ 1^1 S&0) jbljJI oLsejtj jbijJI Sj.^-vIaU 

^-stj jLvJI (^JLjtljl o^=>3 3 JlcLuJlI <—*-1LuJ w l ^ 1 ^ 3 ^ ^ * 3L ^-— 

. ILq Ij^A * J* ri i/UOL^JI l/> rt to^l 



djyJI ^lyiixl oljbljg sjuJI (yo jUluuuuwOI 
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sijjliJI igljILfil jblj 


: 4^jbtl jbljil 


(V'A j»Lcjw t j: \A -V Jj*3 jfLill 

. A a\^\ a. a ._a^ ^/Cot^JI Jl^l jl ^lj«_)l JU-cl * < J^S»-' 

^tf 4/v-*—it^jJI la-j^j^I i/CLst^JI clluoli^ tY**^j^L_c( qI^<) *<<tl c iS^y-A ^y^jy) 

^jLjJI ji w^~^* y J i^I (3j ^lj Lj-d-j^sl ^*4-*-* i/uoj\Xl Sj^LstiljlL?! 

Ij^J^JIj (LJlWljl (J- 4 ) ^y>i l/\ ^.Lj^J y/CLx-JI dcjl ^~~>3 * i/V-^— j^-LaJI , A ^ A J ^ ^->N 

3jiselLlI ub^l (j-4 ujil^uil <j^o~ LJI Jo-I i/v^ajLlo^j^ <• (Ip “ < JL)o*'°) ^ ^ p p ^ Lv^^.xj.jl 

^_ aV-i^A <y l & < o » p t*? * ) (_jUI uv^jl^JI ‘ 0^*5^ i/'- 

. (jl^3-^JL)L_i^-Lill^ ^v-oo^JLlI iaIj^II otsejSf <. ^A-^jjI 


^1 bX3c^t__^ulj^l^c4^fl /v a l^> 11 2—^1 ^j^y ^“*~ 4 Y * |^. ^i^I. i/uoi^JI c_dl>JA v * wjl, 

JJjL^ Lj-^= c (VNIISMI) 4jj^a>ij| ^jJI c(L_^jj^lljl (<_a - Ij^J) jbljJI 

qa— A4<.^.«^.ll pi * 1C. J^Uo i/^Lat-J' ^j, /» ^ jl alj^JI a (3 /Q-atJI <^53jL)5— 4 *^‘1 

.3>^ai 

iMJt Jmll i/v^-^LstJI JjIj»-A a a\s~*\ a A ^ //. ■ A a\s~>\ A jjjQ) jJ lyO^jVI a a\*-> 'A i £_jj_) 

lj!^ Juu ^ l cjLoLa^M qa rtVi it a 2-3.) L>-Lu ^jJLII (^yL^mi 3j^«iXJ 

. tAji^ji,! 3j^^l Ljl^ljjbl jl^-^3 Ca»o- ^Jjii]l .a-^^UJI (j-o 


(J^-3tJ jl ^Ij^l ^1^3 tc£>-*^l ^ ^ 3 X 1 .A /i t-» 1 .a |/ 0 > 1 _^«,<XI ju a ) l Cr 3Dj3 Xz>\ 2z}\ |^J 

\ * 3 ^Lj3j>3 4 oL^I (J> < ^~’> t Jrl-0 ) lA^I C <—)3-^-5t)l Jl l)L^ fcull (J^ ^N—jL?- (J>—JUtJ^ L-0. *4^-^ 

LA-j-L^ajlj^lsall L* yZS jLJo-I - 3 4Y 44 ^^I^Jb^—^uil JLuC^JLStH_tx/l iliij\^-yLL 


3DJL(KOMl)^j laj-L^oJLI (^v)l ^g.4<Xl (J>-cL^j ^jL^J ^TcTc^ 



j^aj tUI tA^lL^Q^uJI a aL-> * 11 ^ d > wuUl=. • ^ 

. ^_^>jSfl jlpljJI l^ a (J\)l (J> * «r«U (S^—y qI^-~\)I ^ 
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AjyJI Oljblj 9 ^juJI (jjj jUluulXuiOI 




























sujliJI (ijljiiil jlalj 



. ££ 3 -*!) L-otseJI JlLoI ^ .^Sfl ^2 L^jLjo-l : Y 3jJl=>- 



. (J>AaH <mX\ ; 5^Jl] ^Jjjjl ^JUJLJI — 'j tl ^2 ^JL> : Y 3jJl>- 


^JUIISj^_3t5t]l ^^bULji lL_s*j 3D jtaljJI £c_*-co<a 

(jl^a 3l cl— aL«J c^AjL-**JI Sj*3&5eJI (J^Lo 1 /ujjl^Jt 5j_5&5sjl >V"> Trtl pic ^JLd^IL 


ull 


^U-d ^ 1C. ^WLaJLI lLux ^aj . KOM1 _1 J1 dajlrc)l dLssjI uCL^J I 4 } ^U-JLlI JsajlseJI 

* (3(J) 1^3 <• (j-^ 3jl * C JuLaJj (Jwdsali -u\\ jjl (J> ‘^-—\ ^j_C >/» ri l**4r a 

. i/v-jjl^LlI 3j^>t5eJJ </v-cL>-l jj! ^-*-J 

a 4_)l Xj ) _3j rt *>11 t 0>1 /Vi CA ^r.u,) lL _jl^a^ 


L_)j)lot' (j_4 (Jx-^-V ,^1 Uj)j (_£L 


cAjL^JLI ^aJI C-^^LaJI a (Jx^a—jJb < j^ C A JL^aJI T 3j ^^ 

((J> Ao*! xr <<t,1 (Jx^ax^ll LfcJj-J t £\)1) i/d^-l jJI ca 4^&1I ,j-« tAJ^Lall (j-« ^ t^.U»tl ^jx^ax^llj (J) 


o-jlisJi Jj9j .(—JL*^ (Jx^a- 


caJ^J C-J^LaJlj ^ c 

^aS^-LcL- 

^• A J c5 ^ L ^t~»tl jiU^/l^ (j-fl cJ^_^=sJ 


^ ^ (juxjl^elL* ^5 «^l*J (_^-<5xL> 



j c^LjJjJI ^9 cLli^ 

) jJI^ ciyOjL)*!^ 0»j—t/v^Qx^^ixJiJ ^ ''«t 4 Jr^ JuxjJj 

.JjUil ^^IajJI i/v-jl3-l jJI cA^LfcuXl 


cLyJI Oljl^ljQ 3 x 52 jJI (yn jLluajuuiIII 
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sijjliJI tgljliil jblj 


^j(j <Gl ■_* jl ^IjJI oULJ Jui.1 Jl_^»I 

(JbJt^eJ Lq*a ^ (J^l3 J-aIUIj (J^JjJljl ^11 cP^[ 3 c LaJ>3>^ la-^1^ AjLx- 1 (jLya 

^ jl ^I>)l £A aJ gLjlllj laLjjVbj ♦ ^ ^LclaJ^jIca^SljI^^- ^'3^0 LA-fl JLl^aiJ ^j—* 

U/CLsL-JI ^joa-jJJ>_^ t fl *>-llLq^ !A-oa^2Ji UA L/vW LjLjlJ. ri 

^pJI jl ^Ij II i/v£^^eJL lIoQ Jli t Y*^ ^ (311aill i/uat LjL^-ia- jlj^JL-a/l Jj Aj 

0) (^lj* iA 33 jy^) l d j* <i < * < 0 . ^ ri j| la <<* * \j 13 ^ ^ y}? A 3 ^ ^33333 a ^ * ** 

LA-jjl^a^^H la— >-tjl <UI^ j^JjJLllI ljL_jI (3j^ c (LJlLa-ji 0 ““*) 



.(Lj-twjij^j^) ^j^-a ^->- l)^^3 c (3jLstUXl <—jLjV^J! (j-*) ^jL.tJLjj (j^j ^»-5ej 
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cLyJI ^Ipiil oljblj9 sjuJI ^AjbuluwUI 




















/iijJJI igljlhl jblj 


:JJtU C 2 uj Ju hjpv* J 5 ♦♦ Ji >Li! 


jLotJI // ‘ Aj j "*~J L_)lI^VV -a J 1 j V t i LjG»a -L*_) 1 C. <, ^jjjuQ* <uxll A.xtfr. <3 J ^ <^xll 

oLyj JA d dtt £t) ^-\)\ Jt>3 LgJ-jJ c^ijlaJI ^j-o-a_<£JI J^a £,1 33 *<<ttjl 

£yj* ^A <JII^JI. LjtsljaeJ V 1_3 LjLiLajiJJLl C^-^uJ (ill *-£^^~3j 4^a^-' ^^[33 ~ A ^ajjR. * 

J’CLslj^ 2 !^! Ia^,,.(JL ocJI £^caj>- (jl C^-o- c la dG> A,l OJA oLdJ o Ja (3 ^313 ,j-ji 

0 JA (1 A *• (jl LlJLc. taljJ piG a3 $ Ga (^3 JCL) (,*J_^I J.^- ^ l&J I^J_5eJ ^3 coG-OeJI 

♦ SLodl^ ^Gi! J jL<o a ^j-jl tf! — I 4 IL 3 I Jlj <j$^==kJ Or^3 ^GrtG la-JG&U J oGail ^jG ^j-ji ci/viG-alJ 


Oj~a 0(QAA3 ^Z-O-uu ^j-CSjGc c Coe^Jlj/vLa^tXjl 4 ^(Jw4-3>JJ i/CaGI jJI(jl <:: ^ l l l(j l^^ 

ia^JlG? ljIjI j* > ^a-Ga ^Lc l 1 a oGil G ^ ^5Li 4 Gl^_>- j^4 d* *3 ^ ^ j 

*a<tl (J^a c (J> d (J>jGII jj^ail pi y^ ♦ j3l ^a ^ d * ) GaJiA Gl~^-a 3 

(jl ( 3 -L<jJ — ^GJLa^JjG-a G^j-d (jtL—)l^iaA £,^»» ^ j^~\ ~‘ 4_J Jljl_J J Ju-iiil (jl 

(j-A 5 J\j^==i LjI^LmuO^ c l/V^JU^all Ljld> a\J 11^7 0 ^=> ^rV-> 

• dGJl,1_) ^-iG (3^ <—iGGjJI 3 1 * J La :(Jf^G.faoJLl ^-C- .LJ ^ 3~^3 c^A^<-*-Oe-*Jkl L_)l 

♦ Ju_3Gt]l dL-dJI *-*3 S-^W" Jj<) tnj ^IG> dt Coe-JI L_JJj^ 3 Ljb^j—a 

Jr *^I jLla^fl cH il^ ^jaa l* A ^J| LOZAN ^ ^IjJi "l ^ J^L? ^ jl^ 

jlLcj (.^GbJJI ljL_jjL^3uoG 03 A3 (J> < ^-^>. la^jG Ijfl^o (Q\_^.<.<.^aeJI c^3^^ 

^ 1C) 5j«jLaJLa O^G L^U^JllLa <J3Gla GJJLAJLj c jl^eJI ^\_JuL^ ^ 1C 5j|^a]l Ljt Jj c 5LL^J! ( j^o L_)ljh _ 3^f( 

i/u^'GJI < a c laW l < t < * ^ i c ( 03*^^ iS ^ ^ L-^> ^ tl ^j—a |Q. CjJI 

w ^ 11 ^ ^ ..SLo&ll |3 *jJic 03 JLII ? ILafj (^ 1 Cr GJU-aa- A >^3 c ^GJLU sa—GLaJlI 

^a ia^>3J3-c^=»j> 3 tXj^i «Ga~j^9» la-u>^Gmxj^G> at,I 

^A J-silJ la ^ ^ Jt' L3L^=>L^J^I (jt l__A^Lia la y*** ) (^\ c Jj ^lt (J jJLsOLII^ djJl &\ 

JlLc. l 4 i l^G eJ la^aA ^ 1 C I (J^ II ljGGl^jI ^a ^yJLd (^\ Jum^JdL—JLG c wall 

3 Gaj ^33^3 c ^>LaG(J 3 ta ^ e ^^ clUJJ(/ os-Oj^ t j-jIWJ >3 ^rG> 

. (3^^’3 ^ ^G>—fauJG ^ju/GJI 

jr ^aj>JI jj-a L1 )LjjJl>- c JL^c^al (J^a_^<J c (J-Oe_(3jAitl^ ji ^!>^G ^lla atl 

^*V — V 4 ) 03_3jAl j^aaJJ ^ 3 _*_J ^Ul (J 3 JL9t)l^A — LAJj^Bat]l LjL-J). d^tl C i£j. 

(J^-a^l (jl^ai,l oG <• LjLjj. h ^>11 l JL&33 * ^^ a jJLiasJ ^^_slJ ((joUJI ^ La-JLaJL) Ijh_a 

.(^uUJI ^G> <? a It I jrL-o jl*j ^JLc ^a-j dLJ^ 



djyJI oljblj 9 ^JLkll (Jjj jIsuaujujUI 
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/ujlll islpjl jblj 



■ ^-1 

m 

■ j« d 
... r ta* if.: 

P : -r. \< T - 


; | | j 


ir ■•:. 1 

1 ■ -n %v 




yvJi-J Jw<jJ Ijrl -0 0 * ^4C ^ 1C /T<~ j. d'vt (J^La^i : \ 5j^~uZ> 


J^Lu «LOZA» ^IjJI tA^3-^-5fc4 i/da-oJ^J ^Aull : y Sj3-^> 
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SbyJI ^l^lXrxl oljlalj9 ajuJI (Jjj jUujulXuiUI 



























/iijJJI Jljliiil jblj 


:S*ui jU 


i/uLjJla jl^Ij ^11 (j-o ^aJLsjCLII oLdJ i1 ^ ^ 

C DJJb qL^-k L&f'zl ^LJ.3JJ&9 c C*i}l t/JL^a^duo 


dL^oQ \y\ A aA">~ (_y\ ***t ^i/vj^\.)l jl^>- i/vJj^J J^_Ju T* \ 0 ^wO._* < <-> ^ 

. 1/v a[~» \\,\ O J^J t/U)'Jrl^ ^T V** 



_^ 


^ ^L-uail i/v-JL*_C ^LjI - i^jr ^glll ^Ji^JlI 3 j ^+ z > 




T ^L-uaXl i/w l A Cr £,L*jl _ i^jr ^glll (J^-St]i (3-Ji^_ll 


djyJI Oljblj9 ^JLkll (jj) jLsluulXjujUI 
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/ujlll Jjljlbl jblj 
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cLyJI gljl&l Oljbljj sjuJI ^AjbuluwUI 






























gjLliJI iJiQflJI 



tsUhyi jjlSxd juixoJI Olufl)* 

















LflUbill :niMO iSjIpJI j uiqJI cjLiiiu 



Eagle £c-a/lll (\) (Oj 


L3r lc (Jj 5j jllaj! (j—A <mX ^jl_*JL« "Atl jls&II 

^ LLII ^ ^^1 a cc a—a, a A^> /7< 3 J— c. J>j) ^ 

cJUJIj 

jLat ^loLu>VI LjLjJLdJ Lii>l ( j^9 JL*_J 
J'ColJ l A ^ Jj (/OeJLsL^ JlxJJI < j m 4 

^4Jl3cII _cuXl Ljl <j_« 

i ^1 /Vr ^LseJLj 

.jUJIj 


(Y) (Qjj Jb^"|y?i 

' ftl doeJ 



l ^ .l 3ljJL^ll ^j—c JoejLJI w 1 IpjjLdJ d~tl DJlA 

(J^JUeJ (.p 2,3^0L/Ot)Ls*_A ^ ^s. 

A»M.t Ljlj.'t \jjts L-Lo^-J w ~ j_iLjl ^_L*_>a 

♦Ljlj^Jj. JL^ll lyOejtjJI t~*l -»-VI j jj i ^ 
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cUyJI Oljblj 9 ajuJI (jjj jUluulXuiUI 




























liLihill ^o'i o jgjlpjl j moll fil ;iq'i 


tA-JLJLseJ SjJ_L) LJljJL^JJ Ljlj_jlLaJ! ( j_a ^jlj^eJI ^^_ 5 eJI I (3j) ^ * 

L^JJJl£ i/v-JijljJeJI y/vjjLdJklj jLool 0x0 i/v-JLc 

^^eJI ^L-uuI,l J3-*=> (jl ^ A ^ iLjlj^J j. JL^lIj^ a ~^ 5 JLSe^o LjLa^-LaL^ VI V^ Ij^-* T*xY* 

3j-oo JL*_J L<5 w 4 . 1 jl aWI ^jvJI^ c^^-SsJI i_S^A_aJI /j-C ^ocjljJI LjIa^ *'~N fl~ ) 

.(-SLjL^V! JJjLLa ^jlj^eil (^^ejl ^-4AogJJ ^U»l 


3 1 y Aj ^ ^-N 0 LlJjl ^jJLfeJ Sj3 IL? ,j-4 (^jlj-SeJI (^^ejl *<<t,l 

A ,^y\ / ^ Q |/v ^ *<< \ \ iA.l^-1 ^jI^i <il y\m*^m£b (_J 1 C- J»J<) *ifl *tl ^.-^-J^ i|Q. 0 l^, ^jjgjVI ^yA 

.(Jual^aJlj L&j-J^^aJ i/vJLLa-LtI ^^La_xJ 



^J===> 0 tXseJj-du (T) (*2j J^a*w 


Hifl a 



tA. x 3 xW dUfi T“l JU^I Jj^a i/v. a, h aW LjIflpJS i/w rt tl Ljl<) * fl tl (i) {Qadj J^hSM 


djyJI oljlalj9 ysuJ\ Qn jLsuaajuujLII 
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LflUhiJI no'ip ifijIpJI j ■upll cjUidJ 
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cLyJI oljblj9 sjuJI ^AjbuluwUI 











liLihill ^o'i o jgjlpjl j moll fil ;iq'i 



(J> ^ i lyv^aJLJ ' ftl \ L_d-JL^aJl}l (JJLu i/v-j-LdILll D JLA 

t/e^jL^a^oL) i/O^-g e JI J) J) l <0. <-Sl LjLaJL&J |/ul i^a^J j— ^LCr (Jj&l Jl 

♦ L&j^J<) ^ ^ ^ILj ^IvJI a aH 3jK) ^ a i/vla-j^- 


^^Jlc ^* /. ^ s 3 - '-* 1 ^11^1 _* ^*^jr I l_>LjI L) ■ /* U 4 , It 4^11 laJj ^ * J 

clXj^-Lo ^JLc _*< ~^->t,t JL^]I LjU^^o-^l (ill JoJ i5jj) ^4 W^L^, 

.‘_/%L-» ^ JUI i/v^ rt xLaJI Lji^.lfl.11 l^lj^^aJ 


LA^3_tu^il Jsajj (V) (fcadj J*—»■■£ 

3 A -^IjJLycJI IA— Ljl *ttjL?^lj 

Js2jlj^- 1 C. l^n C^—JjrLa^JLc^aJ! 

*&Jj) *siA 


7IT50EL 74 Era 



yy-^ ^ /> ^*! ^-vt I ^—\yy* ^^tl Ljl^^2L>^h (A) ^J^a* 

.^UilUl i/v-j-d-jiaJI Ljl^.idil (j-4 l^JLj^^aJ |^J laJ^JLj 



djyJI ^lyiixl oljlalj9 ysuJ\ Qn jLsluajuujUI 
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LflUbill :niMO iSjIpJI j uiqJI cjLiiiu 



bb OJLJJ 3 J fbLj ^ JlJI gbbil (A) f*-3j 

yO^lc 



jL*JI LA^-Lfcuil JLJJl^eJ (^ ♦) (Qjj JaJw 


. I ^ H °>l^Ib-L-u^ 
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SUyJI Oljblj9 ajuJI qj > jUluulXuiUI 




























liLihill ^o'i o igjIpJI j ■ 11 oII cjUloj 


Jl ^Jb <.i/w * fl *tl £ JJb 1 C- uLq-olJ i/v-A Jjfr- * *<<\J Cj^3 

i/\JLaL*JI ^>-4_<.^jJI _Juil l^JLc JlaJolJ <J>JI ^1 (jj* jl^UIj Eagle 

...Ia^LC^ L L^" J^-4 ~3J (j^JD W" Ia^LC^ c-^-2JLlJI (JLstA 


: E3QIG jg , t u J| jljJ^ jjJI LA-jJ-iill ljI a ^<^>1^1.1 ^Ul 


lAA A <3 II i/v^u^JjJI LjI'j^v-oljLJl 


n 

Information Spectral channels 

> 

^liujl Jilc. jLLaI 0 J-sIslj) 0 

Instant Field Of View(IFOV) 

r 

^ 0 oL)^^ jJuc ^ *——* \ (J^Lslj^ i/o-ji V* 

Scanning angle 

T 

^.Uz-Ui-VYcHcU 

Scanning frequencies ^ il^j^ 

i 

OJo^^U,0- % iT 

Spectral range ^i.uti^jii 

0 


Operation mode J. i .Y.-tl, J5 JU/i 

1 

i/Ol^JuQ £■* + ) * “(J^ 9 

Operation temperature range 

V 

oij w* .cJ^rv 

^viiLa]L» ^1 jlo^I 3 jl5-j 3jai 

Power supply 

A 


Cooling agent jj^uJIJAc 

<\ 


*—oe^JI^ C a *tl (^J> ^n .■*■<.<-) ^lj. tr*>1 1 ibljb^ i/v-aL^ >/w * d <>tl £ JJb i/v-oaJ&I^ PgA rt i-J La-a^ 

J^^j9 ^}l 4 JLL-o^I L->lla->- (J^l ^ rt «( m J>— 33I LA^aj—4*1 La <. (J—^ 

X 4 ^a-> ^j-c- - «CJSC» w "“JL^ 4 »1 /..Vl jx^JLjJ 4 aji 1 ^=sJlI ljI 47 ^ 3^3 * ^^~\\ 

: 1 ^ a ^ \a i/v^^ a xll i/v * 1 c^Ls ju* ^ a a a \ 3^ (^d> 4 _» !■^ pLjlj _ Eagle 

o*-L>-j~a Ljl£jjj.^\J Qrt d'V — ^ 

i/ol jj o^ S jXI (J>-JLu (Jwe^-o ^Lc (.ia^j^AJI v/v-JLa. <. jJI ljI^La^Lu/VI (_L-JL<u ^ 

.^jLsel)) Jol jl>3 



djyJI oljblj 9 ajuJI (jjj jLsluuuuuuUI 
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<Jj\ jjaJI 


l/V>* rt 

£.5- 

r 

> 



u 


r 

T\ 

lj* * <r-_l 1 jLoJbSfl : 

T 

V\ 


i 

VV 

l4JLJUeJ3J3-^]l ^9 (JwoLs»JL!1 : 

0 


t > *\l a . X~> s : 

3 

W 

jrU! 31^1 jl : ^^LJI 

V 

t>0 

L-Sl ^u^JL*cA ^c.<.JL( L-)l jt * A S ‘. ^LjL^uJl J 4^aJl 

A 

rrr 
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cLyJI oljblj9 ajtxll ^AjbuluwUI 

























